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The IEA Second Information Technology in Education Study (SITES) is an
international comparative research project. It is intended to provide policy-makers
and educational practitioners with information about ICT infusion in their
educational systems and about the extent to which ICT contributes to bringing
about in those systems reforms that will satisfy the needs of the Information Society.

The SITES project consists of three modules:

1. Module-1: a survey in 26 countries employing national samples of at least 200
computer-using schools from at least one of the following educational levels:
primary, lower secondary, and upper secondary.

2. Module-2: case studies of schools that have implemented innovations as a result
of ICT.

3. Module-3: a statistical survey of schools, teachers, and students.
The basic goal of SITES Module-1 was to describe the status of ICT in schools. Data

therefore were collected at the school level (late 1998) with regard to curriculum,
ICT-infrastructure, staff development, and management/organization.

This book contains comparative quantitative information from SITES Module-1
about the current state of ICT implementation in schools around the world.






PREFACE

Two and a half years have elapsed since the surveys reported in this volume were conducted.
While this time is but a moment in human history, it is a generation in digital history. As
Y2K came and went, millions logged onto the Internet for the first time and thousands of
new digital products were invented. But have these changes outdated the implications of
this study? Our contention is that the results of this research are as important now as they
were two years ago, and to back up this claim, we consider how the technology has changed,
how education has changed, and what we can learn from the study.

ICT is cheaper and faster, but most new technology consists of small refinements to
technology in place three years ago. Many more people use wireless phones, personal data
assistants (PDAs), global positioning systems (GPSs), digital video, and digital photography.
Meta-search engines and other search advances have become so efficient that they have
replaced a huge amount of paper filing.

Has this changed education? Yes, in that probably more teachers encourage their students
to use digital photos and videos for their presentations. Yes, in that instructional material
utilizing mobiles and PDAs has been designed and used in some places. But the most
dramatic change in schools seems to be the rate at which schools and classrooms are being
connected to the Internet. This phenomenon was documented by our 1998 survey, and the
momentum appears to be steadily ongoing. It is not just the diffusion of the technology
that is significant, but the fact that, once schools are connected to Internet, most of their
teachers and many of their students actually use it.

Perhaps the most significant changes in educational ICT have been in the policy arena. In
the past three years, many top-level international and national policy-makers have
committed their governments to taking bold, new steps to utilize ICT more extensively in
education. During the first year of the century, the European Commission (EC) issued a
report on ‘Promoting Innovation with New Technologies, and the Group of Eight (G8)
issued a major statement called the ‘Okinawa Charter on Global Information Society’.

The research reported in this study documents the remarkable role that ICT is playing in
the emergence of new instructional practices across many educational systems. These
emerging practices stem from the attempts of education to satisfy the needs of ‘information
societies’ to provide life-long learning and to improve, in other ways, educational processes.
The 1998 research also found how very important it is to develop effective staff development
and organizational systems related to ICT. These and other findings remain fundamental
to both research and practice during the early years of the 21st century.

This second edition differs from the first in terms of corrections to a few errata in the first
edition, some slight modifications to the text of the early chapters, and a rewrite of Chapter
8 so as to better reflect some of the major policy issues on which SITES Module-1 was
focused.

Ronald E. Anderson, Co-Chair SITES
Willem J. Pelgrum, International Coordinator SITES Module-1
April 2001
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FOREWORD

Undertaking an international comparative assessment in education is a complex process,
which usually takes a long time with regard to design development, data collection, data
processing, and reporting. Therefore, it was quite a challenge to coordinate Module-1 of
the IEA Second Information Technology in Education Study (abbreviated as SITES Module-
1), given plans to run it within a time-frame of roughly one and a half years. This time-
frame was deliberately chosen in order to provide interested audiences with a quick update
about the current state of art regarding ICT after the last ICT assessment that was conducted
by IEA in 1992 (see Pelgrum, Janssen, Reinen, & Plomp, 1993).

From the start of the study it was clear that SITES Module-1 should not be a study focusing
on ‘counting computers’. The participating group of researchers was convinced that the
goals of the study should reflect the current widely held belief that ICT is a potentially
strong facilitator for realizing school reforms aimed at preparing citizens for the Information
Society.

The results that are described in this book are intended to provide a first picture resulting
from the assessment data that were collected relatively recently. As such, the picture offers
aview on the current landscape of ICT in education around the world. However, the picture
is still quite vague. It shows rough contours that either need to be zoomed in on or to be
projected from different angles in order to get a better view and understanding of what is
happening. The intention was to produce this book as quickly as possible after the data
collection, because it seemed that there was a high interest among different audiences to
get immediate access to that data.

The International Coordinating Center (ICC) gratefully acknowledges the contribution of
all persons who made it possible to design and run this study in a relatively short period of
time. The national research coordinators and their teams, who very constructively
cooperated with the ICC, have played an essential role in this study. However, the authors
of this book take full responsibility for statistics and interpretations. The International
Steering Committee, the team members at the ICC, and the staff at the IEA Data Processing
Center in Hamburg provided invaluable contributions to the project (see Appendix A for
a listing of names and addresses of all who were involved in this operation). The ICC also
thanks Dick Wolf (the chair of the IEA Publications and Editorial Committee) for the
review that was done in an extremely short period of time.

Finally, the ICC gratefully acknowledges the contributions to the international overhead
costs of the study from the following sources:

+ The Japanese National Institute for Educational Research (NIER), and the Ministry of
Education, Science, Sports, and Culture.

+ The Norwegian Ministry of Church, Education, and Research.
* The Dutch Science Foundation.
+ Participation fees from countries.

Willem J. Pelgrum
International Coordinator SITES Module-1
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Chapter
STUDY BACKGROUND AND DESIGN

W. J. Pelgrum (University of Twente) and R. E. Anderson (University of
Minnesota)

Information on the rationale behind and the background to the Second Information
Technology in Education Study (SITES) is followed by a description of the development
of the first module of SITES, which is the main focus of this book. An overview of the
conceptual framework of Module-1 and the main indicators used are then presented.
Descriptions of the study design (including population definitions, samples and
instruments) and database construction complete the chapter.

BACKGROUND

In the early 1980s many schools worldwide began to acquire computer technology for
student learning. By the late 1980s schools were able to start linking this information
technology to networks and other communication technology. But it was not until the
1990s that both information and communication technologies (ICT) became an established
component of the educational systems of many countries. This very rapid entry of ICT
into education coincided not only with advances in technology and their declining costs,
but also with the diffusion of this technology in societies at large.

This ongoing, unprecedented growth of technology' has created a huge challenge for
education and has raised questions about the effectiveness and impact of technological
applications that can only be answered by research. The emergence of ICT in education
has been so rapid that there exists a serious information gap regarding the actual infusion
of technology in education. The International Association for the Evaluation of Educational
Achievement (IEA) has contributed significantly to reducing this gap with its study of
Computers in Education in 1989 and 1992 (Pelgrum & Plomp, 1993; Pelgrum, Janssen
Reinen, & Plomp, 1993; Plomp, Anderson, & Kontogiannopoulou-Polydorides, 1996), as
well as by including ICT indicators in some of its other studies. However, the extremely
rapid growth in technology and technological applications in education requires regular
updates on the actual situation in educational practice.

Compared to the 1980s, when many countries were introducing an early generation of
microcomputers in their schools, current times see policy debates regarding technology
dealing with a much broader range of societal issues. These debates coincide with the
widespread adoption of Internet, the World Wide Web (WWW), and multimedia

1 Inthe past 10 years, educational communities increasingly have used the term ‘technology’ to refer to ‘information technology’
(IT) or to ‘computers. This trend stems from the growing integration of computers with communications, video, and audio
technologies. Audio and video communications are rapidly becoming digital in form, which gives the computer a new, expanded
role as a controller and manipulator of audio and video, as well as text and numeric data. Although many people refer to
information technology (IT) as ‘technology’, many European countries refer to it as ‘information and communication technology’
(ICT). This report uses the terms ‘technology’, ‘information technology’ and ‘information and communication technology’
interchangeably.
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(combining audio, video, and graphic) technologies in the home, workplace, and the school.
These technological changes within all societal institutions reinforce the concept of the
Information Society. Thus, the recent and ongoing ICT evolution makes it even more
compelling that educational policy-makers recognize the broadening role of technology in
schools.

Several influential policy reports recently have argued that our societies are changing from
industrial societies into ‘information societies’ in which the creation and dissemination of
knowledge is of paramount importance (European Round Table of Industrialists/ERT,
1997). They contend that, in order to combat social exclusion and to maintain
competitiveness in a global economy, education must go beyond the framework of initial
schooling in order to prepare and support citizens for life-long learning (European
Commission, 1995; ERT, 1997; Panel on Educational Technology/PCACT/PET, 1997).
Accompanying this argument is the belief that ICT can play an important role in reshaping
education to respond to contemporary information needs. Furthermore, it is believed that
ICT in education will yield a decreasing gap between socioeconomic realities and the output
of the education system (ERT, 1997).

Such assumptions about the Information Society tend to underlie policies using the rhetoric
of the ‘school of tomorrow’ or ‘schools of the future’ Action plans to move toward the
‘school of tomorrow’ and/or for improving the ICT infrastructure have been launched at
national and international levels. For example:

» Denmark started in 1994 an educational network (Sektornet) that will involve an
expenditure of approximately 500 million DKK until the year 2000. Denmark also is
developing a basic in-service program that will provide pedagogical ICT-driving licenses’
for teachers.

+ The European Commission (1995) produced ‘Learning in the Information Society’, an
action plan for a European education initiative in 1996 to 1998.

+ President Clinton in 1996 announced a plan to connect all United States schools to the
‘information highway’ by the year 2000, a policy objective that has also been adopted by
Denmark, Finland, Japan, the Netherlands, Portugal, and Spain (Pelgrum, 1997).

+ The Dutch government in 1997 established experimental teacher training institutes for
the ‘school of the future’ in which ICT would play an important role.

+ Singapore launched in April 1997 a bold, ambitious plan to incorporate ICT into the
school curriculum. Called the ‘Masterplan for IT in Education, the US$1.2B project
provides a national blueprint for the use of ICT in all schools and seeks to create an
ICT-enriched school environment for every child.

One force generating attention to the use of ICT in education is the growing need for life-
long learning. The two main rationales behind the life-long learning concept are the rapid
rise in the amount of information and the need for more frequent career changes. ICT can
help implement life-long learning by such activities as ‘on-demand learning’ and project-
based learning. It can also facilitate it by making learning ‘anytime and anywhere’, not just
in classrooms, more feasible.
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Meanwhile, several reports have been promoting this thrust at a global level. For example,
in 1998, The World Bank (1998) Consultative Group on International Agricultural Research
issued a report on technology and life-long learning. In 1999, the Learning Without Frontiers
study group released a UNESCO report (Blurton, 1999) on new information and
communication technologies and their implications for education. Both reports advocate
policies that stimulate innovations in network-based technology, both inside and outside
the classroom, thereby facilitating international socioeconomic progress.

On the basis of these developments, it seems reasonable to assume that in forthcoming
years education systems in many countries will continue to be confronted with pressures
to adopt and implement educational programs that reflect new ways of learning in order
to prepare citizens for the Information Society. A major question confronting most actors
(national policy-makers, school administrators, teachers, parents, teacher trainers, and
educational developers) involved in the planning and implementation stage of this endeavor
will be the extent to which progress is made in realizing these reforms. From the point of
view of global economical competitiveness, this concern can be articulated in terms of
several questions. Is our education measuring up with regard to its innovative potential?
Are there gaps between objectives and educational reality? Which innovations exist and
what evidence is there of their effectiveness?

More concretely, questions for which empirically based answers are sought, include:

1. To what extent have education systems adopted and implemented objectives that are
considered important cornerstones of education in the Information Society? How does
this process develop over time?

2. To what extent is ICT facilitating implementation of objectives that schools intend to
achieve?

3. How, by whom, and to what extent is ICT used in education systems, and how does this
develop over time?

4. What differences in ICT-related practices exist within and between systems and how
can these differences be explained?

5. What is the impact of ICT on educational organizations, processes, and outcomes in
different education systems?

6. Which innovative practices exist that may offer educational practitioners new targets
within their reach?

DEVELOPMENT OF THE STUDY

The above questions furnished the basis for IEA to initiate the planning of an ICT study
consisting of three modules (Anderson, Haider, Pelgrum, & Watanabe, 1997) with slightly
overlapping time schedules:

1. Module-1: a survey of principals and technology coordinators in primary, lower
secondary, and upper secondary schools (1997-1999).

2. Module-2: case studies of innovative pedagogical practices using ICT (1999-2001).

3. Module-3: a survey at school, teacher, and student levels (2000-2005).
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In 1997 the IEA General Assembly approved the start of Module-1, and the International
Coordinating Center (ICC) began its activities. A first meeting of country representatives
took place in December 1997 at the University of Twente, the Netherlands. That meeting
(and follow-up meetings in February 1998 and August 1998) saw decisions made about
the design of Module-1, in terms of conceptual framework, specification of sampling
procedures, instrumentation, and time schedule.

The pilot study of SITES Module-1, which used drafts of instruments, was completed by
June 1998. The final questionnaires were completed by September 1998, allowing collection
of the survey data before December 1998. Entry, cleaning, and processing of the data were
conducted during the first quarter of 1999, leading to the completion of the first draft
report in April 1999. After extensive checking for accuracy at both the national and
international levels, a second draft of the report was completed in June 1999.

ORGANIZATION AND FUNDING OF THE STUDY

The International Coordinating Center of SITES Module-1 was located at the University
of Twente, Center for Applied Educational Research (OCTO) in the Netherlands. The
international coordinator was Dr W. J. Pelgrum, who also coordinated earlier IEA
assessments on computers in schools in 1989 and 1992. Other staff involved at the ICC
were Mr K. T. Bos (responsible for operational matters), Dr J. M. Voogt (consultant
curriculum matters), Dr A. J. Visscher (consultant management and organization), Mr R.
Steen (data manager), Mr C. M. Roozemond (data processor), and Mrs M. Kole (secretary).
The ICC cooperated (via subcontracts) with the IEA Data Processing Center in Hamburg
(contact persons Dr K. Schwippert and Mrs U. Itzlinger) and the University of Salzburg
(Dr G. Haider and his team).

The International Steering Committee of the study consisted of Dr R. E. Anderson (chair,
United States), Dr C. Dede (United States), Dr N. Law (China Hong Kong), Dr E A.
Oedegaard (Norway), Dr W. J. Pelgrum (ICC—the Netherlands), Dr J. Strakova (Czech
Republic), and Mr R. Watanabe (Japan). The sampling coordinator for the study was Dr C.
A. O’Muircheartaigh from the University of Chicago.

The communication infrastructure for the project consisted of a web site, containing files
of all important project documents, which could be downloaded by the participants. This
method of document transfer worked very well, although, in rare cases and for unknown
reasons, transfer interruptions occurred. The other main way of communication was via
email. This communication infrastructure contributed considerably to the efficacy of project
operations.

The funding for the international overhead of Module-1 was provided by:

+ The Japanese National Institute for Educational Research (NIER), and the Ministry of
Education, Science, Sports, and Culture.
+ The Norwegian Ministry of Church, Education, and Research.

» The Dutch Science Foundation.
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A further contribution to funding came from the participation fees provided by the
participating countries.

Each of these countries was represented by a national research coordinator (abbreviated as
NRC in the remainder of this book). Appendix A gives the names of these persons and
their institutional affiliations. The NRCs and their national research teams played a crucial
role in the process of defining the study design and instrumentation. Moreover, these people
were responsible for collecting (according to guidelines that had been agreed upon by all
participants) the survey data in their countries.

Participating Countries

The following educational systems participated in the data collection for SITES Module-1:

Belgium-French France Norway

Bulgaria Hungary New Zealand
Canada Iceland Russian Federation
China Hong Kong Israel Singapore

Chinese Taipei Italy Slovenia

Cyprus Japan Slovak Republic
Czech Republic Latvia South Africa
Denmark Lithuania Thailand

Finland Luxembourg

At the beginning of the SITES Module-1 study, the Netherlands, the United Kingdom, and
the United States had already begun their own surveys on ICT in schools. While these
countries did not participate in the data collection for SITES Module-1, comparative
statistics have been extracted from their national reports and included in this report wherever
the indicators were truly comparable with SITES Module-1.

CONCEPTUAL FRAMEWORK

The major aim of SITES Module-1 was to assess and analyze, by means of international
comparative statistical surveys, the status of information and communication technologies
(ICT) in schools for instructional activities by teachers and/or students at three stages in
the school system (primary, lower secondary, and upper secondary education). SITES
Module-1 was intended to result in a picture of ICT in education at one point in time (late
1998) that would allow for examination of developmental trends on the basis of earlier
worldwide assessments (1989 and 1992) and provide a baseline for future assessments.

As indicated in the section above on the background of SITES, ICT is currently seen as
having the potential to facilitate changes in education that will allow future citizens to be
better prepared for the Information Society than is currently the case. Many policy
documents contain common speculations about the directions that such change might
take in creating the ‘school of tomorrow’. Table 1.1 contains an overview of some of these
common expectations, which were extracted from a literature review.



ICT and the Emerging Paradigm for Life-long Learning

One may argue that the changes mentioned in Table 1.1 do not necessarily imply the use of
ICT. However, ICT tends to play a facilitating role in managing the increased flows of
information associated with more autonomous learning environments. Such information
flows support subject-matter content (that can be located outside schools), the monitoring
of progress (particularly individual student learning progress, with increased feedback to
parents), individualized self-assessment options, and individualized educational career
planning.

Table 1.1 Expected changes from education in the Industrial Society to education in the Information

Society
Actor Education in the Industrial Society Education in the Information Society
(the traditionally important (the emerging paradigm)
paradigm)
School * Isolated from society * Integrated in society
* Most information on school * Information openly available
functioning confidential
Teacher * Initiator of instruction * Helps students find appropriate
instructional path
* Whole class teaching * Guides students’ independent
learning
* Evaluates students * Helps students to evaluate own
progress
* Places low emphasis on « Places high emphasis on
communication skills communication skills
Student * Mostly passive * More active
e Learns mostly at school e Learns at school and outside school
* Hardly any teamwork * Much teamwork
* Takes questions from books or e Asks questions
teachers
* Learns answers to questions * Finds answers to questions
 Low interest in learning * High interest
Parent * Hardly actively involved in learning * Very active in learning process
process
* No steering of instruction ¢ Co-steering
* No life-long learning model * Parents provide model

Source: Pelgrum, W.J., ten Brummelhuis, A.C.A., Collis, B.A., Plomp, Tj., and Janssen Reinen, .A.M. (1997) The
Application of Multimedia Technologies in Schools: technology assessment of multimedia systems for pre-primary
and primary schools. Luxembourg: European Parliament, Directorate General for Research.
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THE EMERGING PARADIGM

SITES participants labeled the distinction in Table 1.1 between education in the Industrial
Society and education in the Information Society as the traditionally important paradigm
versus the emerging paradigm. Alternative labels for the emerging paradigm, such as ‘life-
long learning’ and ‘constructivism), were considered but avoided because of their more
narrow connotations. The concept of the emerging paradigm (versus the traditionally
important paradigm) provided a useful overarching structure for the conceptualization
and execution of the study.

On the basis of previous educational research, the following four elements appeared to be
those most essential to describing and comparing ICT-related activities in education. These
four elements also helped to structure policy concerns and guide research.

+  Curriculum: What are the ICT-related objectives and pedagogical practices that schools
have adopted? Which ICT-related opportunities are schools offering to students?

+ Infrastructure: What ICT facilities are available in schools?

+  Staff development: How do schools help staff become more able at applying ICT? What
incentives are offered to teachers to acquire ICT-related skills, and which training facilities
are available for teachers?

* Management and organization: What policies and other actions are taken by the school
management so as to facilitate ICT use? Which support facilities are made available in
schools? To what extent are school principals in favor of ICT? What financial
arrangements are in place?

Figure 1.1 shows the curriculum as the focal point of the study and the other perspectives
as the potential facilitating conditions.

Curriculum &
ICT- -« Pedagogy -—> ICT-Staff
Infrastructure Traditional and development

emerging practices

Management and
organisation
regarding ICT

Figure 1.1 Main conceptual framework for SITES Module-1.
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INDICATORS

Each of the elements in the framework were elaborated further in order to derive sets of
measures that could serve as indicators for assessing the current status of ICT in education.
The sections below describe these elaborations.

Curriculum and Pedagogy

‘Curriculum’ for present purposes is what schools are supposed to teach and why. It also
refers to what they do teach and how (Plomp, Nieveen, & Pelgrum, 1996). In this broad
sense, curriculum encompasses pedagogy and the instructional practices of teachers. A
commonly used elaboration of this concept in international studies is the distinction
between the intended, the implemented, and the realized or attained curriculum.

+ Intended curriculum: This is the curriculum schools intend to implement and realize. It
can be described in terms of achievement targets and planned educational processes
(instructional processes, role of teachers, evaluation procedures, and the like). It is often
defined at a national level.

+  Implemented curriculum: This refers to the educational processes that actually are taking
place inside schools. It can be described in terms of learning opportunities offered to
students.

*  Realized (attained) curriculum: This refers to the student outcomes from the learning
experiences acquired at school.

While some countries have an informatics curriculum, many do not. Instead, they attempt
to integrate ICT into other subjects in order to support or enhance learning in general. The
SITES Module-1 study asked school principals for information about both the intended
and the implemented curriculums of the school. Chapter 3 contains the questionnaire
items that were ultimately included in the questionnaires for schools in order to assess this
domain.

One question of special interest related to whether or not school principals who try to
implement objectives related to the emerging paradigm are likely to place greater value on
ICT learning practices. To explore this and related questions, school principals were asked
about the extent to which ICT had contributed to realization of the traditionally important
as well as the emerging objectives of their schools.

The research literature suggests that perceptions of the relevance and practicality of ICT
are very important in predicting the extent to which educational innovations are adopted
and implemented. Therefore, indicators of these dimensions were included as well. In order
to assess the implemented curriculum, indicators were developed and included to measure
opportunities for learning about ICT in general. In addition, indicators were designed to
assess opportunities for ICT activities associated with the emerging paradigm as well as
those associated with the traditionally important paradigm.
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ICT Infrastructure

The ICT infrastructure was conceived in terms of two main areas, hardware and software.

Hardware

A general basic indicator of hardware availability in schools is the number of PCs (or
workstations) available in each school that students and/or teachers can readily access for
teaching and/or learning purposes. Appraising accessibility therefore requires qualifying
these absolute numbers in terms of the number of students who need to share this
equipment. The ‘students per computer ratio’ was used as a major indicator of accessibility.
However, this ratio can be defined in different ways, as will be further explained in Chapter 4.

It was considered important to develop, alongside the quantity indicators, indicators of the
quality and functionality of the available equipment. Aspects of quality and functionality
were processor power, operating systems, peripherals, and access to the Internet/ WWW.

It was expected that a substantial number of schools that had first introduced computers
in the 1980s would suffer from outdated or malfunctioning equipment. An indicator
regarding the number of computers not in use was therefore included, and reasons were
gathered as to why these computers were unavailable.

Another expectation concerned national policy-making with regard to the ICT
infrastructure in education. Specifically, it was thought that the international comparisons
of the indicators described above might provide fuel for a debate on policy priorities. For
instance, low values on these measures might induce some political pressure for change. As
such, it seemed important also to include indicators on perceptions held by school officials
of hardware needs.

Software

The second important aspect of ICT infrastructure in schools is the availability of software.
Two main categories of software were distinguished, namely, general purpose software and
school subject-specific software.

Pelgrum and Schipper (1993) showed the importance of this distinction in a 1993 study.
They concluded that the integration of computers in the school curriculum is associated
with the availability of subject-specific educational tool software: the more educational
tool software that is available in schools, the greater the integration of ICT in the curriculum.
However, the extent to which general-purpose programs were available was shown to be
associated with an emphasis on teaching informatics as part of the curriculum. Although
these indicators are rather crude indicators, they were found to be important for describing
trends in the assessments that were conducted in 1989 and 1992 by IEA.

Staff Development

Teachers play a key role in any educational innovation. If teachers are not able to apply new
methods (perhaps because they do not see the relevance and/or practicality of these methods
or because they lack relevant teaching qualifications), an innovation will fail. Therefore,
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for the SITES project as a whole, it seemed important to collect data from teachers about
their ICT-related qualifications; their perceptions regarding the need for ICT, relevance
and practicality; the pedagogical models they had adopted; and the ICT applications they
had used to implement these models. For SITES Module-1 it was deemed feasible to collect
information about staff development at the school level.

In terms of operationalizing the questionnaire items, the following underlying research
questions were identified:

+  What staff development requirements have schools adopted?

+  What training and learning facilities for teachers are available in the schools and outside
them?

+ What are the financial investments of schools with regard to staff development?

+ What professional development needs do school officials identify?

Chapter 5 provides a more detailed description of indicators regarding the professional
development of staff.

Management and Organization

Enthusiastic teachers who are prepared to invest a considerable amount of free time in
effecting changes in their own instructional practices can do much to bring about
educational innovations such as ICT. However, such teacher-initiated innovations will, in
general, not reach a stage of large-scale institutionalization without the structural backing
of the school as an organizational entity. The school management can stimulate and steer
ICT-related educational developments. This may take the form of adopting explicit policies,
such as:

+ The stimulation of an ICT infrastructure.
+ The creation of a supportive climate in the form of internal support for ICT.

+ The implementation of policies designed to ensure the integration of ICT into
instructional activities.

+ The organization of computer facilities. This policy might, for example, determine that
computers should spread throughout classrooms rather than being kept in separate
computer rooms.

It was hypothesized that measures such as these would contribute to the infusion of ICT in
the school curriculum. It was also hypothesized that the attitudes of school principals toward
ICT would play a role in the extent to which the ICT-related school management climate
favorably influenced or potentially inhibited the infusion of ICT.

Chapter 6 describes operationalizations of indicators and results.

10
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Additional Indicators

It was decided that, in addition to gathering information on the areas described above, the
questionnaires should include items designed to provide information on the following:

+ School characteristics, especially school size, gender distribution, and school location.
+ The role of school leaders (including information about gender, age, and experience).

+ Principals’ reports of innovative, pedagogical practices.

With regard to the last point, principals were asked to describe the ‘most satisfying’
pedagogical practice using technology in their school. The answers to this question made
it possible to describe a wide variety of activities consistent with the emerging paradigm.
Chapter 7 contains information about the details of this question and the ensuing results.

DESIGN AND SAMPLING OF SITES MODULE-1

This section contains a summary of the design of Module-1 in terms of population
definitions, sampling, instrument construction, and database construction. More details
can be found in Appendix B and on the SITES web site (address: http://
www.mscp.edte.utwente.nl/sitesm1).

Target Grades and Grade Ranges

When designing Module-1 of SITES, it was necessary to make assumptions about the likely
definitions of student populations that would be used in Module-3. It was expected that
Module-3 would focus on three student populations that would be defined in terms of
particular target grade levels (defined below in the sections on population definitions).

The definition of target grades had implications for the instrument development. This was
because the instruments were meant to collect information about the school context that
might affect students at the target grade. For example, in school systems containing schools
with grades extending from the lower to the upper secondary levels, the ICT infrastructure
might be different for each of these levels, with the upper level perhaps having better access
than the lower levels to more sophisticated machines and particular software.

Also, in regard to collecting data about intended instructional objectives in the schools, it
was considered important to specify to the respondents the particular target groups that
the researchers had in mind. However, that said, participants in SITES Module-1 had to
solve the dilemma of relevant school context characteristics not necessarily being restricted
to students at particular grade levels. For instance, it was realized that whereas some schools
might restrict the use of the available ICT infrastructure to particular grade levels, others
might make no distinction at all. It therefore was decided to distinguish three types of
questionnaire items:

1. Those referring to a single target grade.
2. Those referring to a grade range that included the target grade.

3. Those referring to the entire school.

11
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Decisions about the allocation of particular questionnaire items to each of these categories
were made on the basis of consensus between the participating researchers. Moreover, NRCs
were allowed to include an instruction to respondents that whenever particular
questionnaire items referred to a grade or grade range, answers might be provided as if
they were posed in terms of ‘the entire school’

Populations

Even though the school was the unit of analysis for SITES Module-1, the school populations
were defined in terms of the characteristics of students attending schools.? As explained in
the previous section, it was necessary to anticipate a student survey for SITES Module-3
and to define the populations in terms of schools with one of three types of student
population. Countries had to be able to collect data in at least one of these populations in
order to participate in the study. Population 2 was considered as the core population. Those
countries participating in only one population were urged to select Population 2.

A target age was defined for each population so as to provide a best comparative basis for
Module-1 and Module-3 data. The target age was then used (see points 1 and 2 under
Population 2 below) to define the grade range and hence the schools constituting the
population. The population definitions were as follows.

Population 2: In order to provide a basis for context information and trend data in Module-
3, and to provide a basis for comparison with other IEA and OECD studies, it was agreed
that the target age for Population 2 would be 14 in the eighth month of the school year’. (An
effort is being made to ensure that testing in Module-3 coincides as much as possible with
whenever the eighth month occurs in each participating country.)

1. The grade range was defined as the three grades within a school containing the most
students of the target age (those aged 14 in the eighth month of the school year).

2. The schools in Population 2 consequently were those schools containing all three grades.
However, some schools, while falling within the grade range, did not have all three grades
because they catered for students bounded by a particular level school (as is seen in
‘middle schools’). In such instances, it was determined that the grade range would include
the two grades within such schools that contained the most students of the target age.

Population 1: The definition corresponded exactly to that for Population 2, except the target
age was 10 (in the eighth month of the school year) instead of age 14.

Population 3: Population 3 was defined as the final grade of secondary education, with the
grade range being the penultimate and final grades.

In the remainder of this book, Populations 1, 2, and 3 respectively will be referred to as:
1. primary education;

2. lower secondary education;

3. upper secondary education.

2 More specifically, SITES Module-1 focused on schools that used computers for instructional purposes.

12
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It should be pointed out that for some countries (for example, Bulgaria and Slovenia), the
labeling of Population 2 as lower secondary was formally not correct, because the grade
levels of part of this population are defined (in the formal education system) within the
primary level. Although other labels (such as middle school) were considered, it was
ultimately decided to use lower secondary education because this terminology is consistent
with the earlier IEA Computers in Education studies, and also because the OECD and the
European Commission use this terminology. Furthermore, it should be noted that in
Singapore ‘upper secondary education’ refers to Grades 9 and 10. Hence, for Singapore this
level should be read as ‘final school years’.

Sampling Criteria and Realized National Samples

The national centers participating in the study were required to submit national sampling
plans that contained detailed proposals on defining the national populations and the
procedures to be used for drawing the samples. The base criteria for national sampling
were set as follows:

1. Schools using ICT to be selected on the basis of a probability proportional to the number
of students from the desired target population.

2. The response rate to be at least 85% after one replacement, 70% in situations with no
replacements for non-responding schools, and 70% for complete enumeration.

3. The minimum sample size to be 200 ICT-using schools per population level.

Table 1.2 presents summary information about the characteristics of the national samples
for each population. Appendix B contains more detailed information about the sample
characteristics of each country.

It can be seen from Table 1.2 that the following countries were unable to generate samples
that satisfied the international criteria:
+  Primary education: Canada, Finland, Israel, and France.

+ Lower secondary education: Belgium-French, Canada, Israel, Italy, New Zealand, the
Russian Federation, and South Africa.

« Upper secondary education: Belgium-French, Canada, Israel, Italy, Latvia, the Russian
Federation, the Slovak Republic, Slovenia, and South Africa.

These countries are flagged throughout this book. However, this flagging does not necessarily
imply that these samples are biased.

The small sample sizes of other countries (for example, Cyprus and Luxembourg) are
acceptable because they resulted from a complete enumeration.

Implications of the Sampling Design
An important implication of the chosen sample design is that all statistics reported in this
book are proportional to the distribution of students in each population. Even if the text
refers to, for example, ‘the percentage of school principals in ICT using schools that gave a
particular answer’, this should be read as ‘the percentage of students in ICT using schools
whose principal gave a particular answer’.

13
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Table 1.2 Estimates of the percentage of students at ICT-using schools, definitions of target
grades and grade ranges, sample sizes, and response rate per educational level

Primary Education Lower Secondary Education Upper Secondary Education
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Belgium-French - - T 73| 8| 78137 | 29 74 12 12 (140 | 30
Bulgaria - - D 19| 8| 668|209 | 84 70 N 9-11 (225 | 90
Canada 99 | 5 511397 | 61 100 | 9 9(860 | 56 100 12 12786 | 62
China Hong Kong [ 100 | 5 | 3-5| 218 | 70 | [100 | 8 | 799|317 | 74 100 11,13 10-13| 317 | 74
Chinese Taipei 50 | 4 | 16| 212 |88 ||100 | 8| 799|210 | 86 100 12 10-12 {235 | 92
Cyprus 15| 5|46| 26|93 75| 8| 89| 33 | 83 100 12 1-12| 31| 93
Czech Republic T - -7 72 | 8| 69(255 | 85 90 (11,12,13 10-13|235 | 83
Denmark T - T T 1|100 | 9| 79|229 | 92 - - N A
Finland 100 | 4 | 35| 185 |84 | [100 | 8| 799|197 | 90 - - N A
France 80 | 5| 45| 309 | 51 100 | 9| 89(29% | 74 100| 12,13 1213|293 | 73
Hungary - - ~ | T ||100| 8| 7-8|257 | 86 - - N A
Iceland 100 | 4 137 | 81 100 | 8 103 | 77 100 12 12| 27|93
Israel 85 | 4 41 144 | 72 85| 8 8129 | 65 85 12 12133 | 67
Italy 55 | 5 5| 205 [100 7919 9190 | 95 89 13 13186 | 93
Japan 100 | 4 | 16| 215 | 86 ||100 | 8| 799|204 | 81 100 12 10-12 | 210 | 84
Latvia N - D T . - 100 N 10-12 | 122 | 34
Lithuania T - -7 77 | 8| 79(239 | 85 90 12 11-12|546 | 79
Luxembourg T = = - 100 | 8| 79| 18 | 75 100 12,14 111-12,13-14 | 22| 79
New Zealand 100 | 5 | 46| 210 | 84 | [100 | 9|9-10|259 | 61 - - N A
Norway 100 | 5 | 57|1298 | 75 | [100 | 9 |8-10|809 | 75 100 12 11-12 | 406 | 79
Russian Federation - - D 531 8| 79|106 100 53 N 10-11 | 106 {100
Singapore 100 | 4 | 45| 192 |100 | [100 | 8 | 89145 |100 100| 12,13 11-13| 30 100
Slovak Republic - - D N . - 100 12 9-12 157 | 35
Slovenia 100 | 4 | 34| 132 |70 | [100 | 8| 7-8|132 | 70 100 11,12 912120 | x
South Africa - - T 18| 8| 799|109 | 43 18 12 10-12 | 113 | 46
Thailand - - -7 50 | 8| 79|426 | 85 - - N A

Notes: 12,13 means: grade 12 or grade 13, depending on the school type at the upper secondary level. x: depending

on course type. ~: country did not participate at this educational level.
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INSTRUMENTS

The ICC and participating NRCs cooperated closely to develop the instruments for Module-
1. Participants discussed the first rough drafts during a meeting held in December 1997,
and the revised versions of these were pre-piloted in January 1998 in six countries. Pilot
versions were created during a meeting of NRCs in February 1998.

The results of the pilot phase, which ran from April through May 1998, were used, following
a decision-making session by participants (in August 1998) to form the final versions of
the questionnaires.

The instrumentation for SITES Module-1 consisted of two questionnaires:
1. A questionnaire for school principals.

2. A questionnaire for a person in the school who was knowledgeable about the ICT facilities
and their use.

Table 1.3 contains a synopsis of the content of the questionnaires. Appendix C contains the
complete questionnaires.

METHODOLOGICAL ISSUES

This section is intended to point the reader to some methodological issues that are important
to consider when drawing inferences about or making generalizations from the descriptive
results that are reported in this book.

Reliability and Validity of Measures

This book contains the first descriptive results of SITES Module-1, which was meant to be
a quick survey assessing, by means of school-level questionnaires only, the current situation
with regard to ICT in education. The measures that were included in Module-1 were partially
derived from well-tested instruments that were used during the Computer in Education
surveys in 1989 and 1992. However, some measures were completely new, especially the
ones addressing indicators of emerging pedagogical practices. Throughout this report the
instrumental basis underlying the reported results is documented, and references are made
to Appendix E, which contains reliability estimates for the composite indicators that were
constructed on the basis of questionnaire items. The reader should be aware that reliability
does not imply validity, that is, whether an indicator is really measuring what is intended
to be measured. Although the authors of this book are reasonably confident that indicators
of computer infrastructure (for example, student:computer ratios, etc.; see Chapter 4) are
valid measures, more uncertainty exists at this stage regarding indicators of emerging or
traditional pedagogical practices. The reason for this uncertainty is that it is the first time
in the history of international comparative assessments that such measures have been used.
Also, there is a lack of empirical evidence on the issue of the validity of the measures.
Module-2 of SITES is intended to throw more light on this question. In the meantime, the
reader should be cautious with regard to the indicators that are reported in Chapter 3 on
curriculum and pedagogy.
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Table 1.3 Study topics with summaries of questionnaire content

Topic Principal questionnaire Technical questionnaire Chapter
Curriculum ¢ |CT-related objectives of the school e Use of email/WWW for
* Presence of types of teaching instructional purposes
and learning practices * Percentage of students/teachers
 |CT attainment targets using WWW 3
* Internet-related activities of students
* Realization of ICT-related * Use of technology applications
objectives by students
Infrastructure * Needs and priorities ¢ Number and types of computers
¢ Perceived obstacles ¢ Operating systems
¢ Expenditures  Processor types
- Hardware e Access to email/\WWW 4
- Software e Access to email/ \WWW
- Maintenance * Existence and content of home page
¢ Number of computers not in use
« Availability of peripherals
 Availability of software types
 Availability of software for school
subjects
* Hard- and software-related obstacles
Staff * Prescriptions for teachers  Types of internal information
development exchange 5
e Attendance by teachers * Availability of in-house/external
training courses
¢ Expenditures on staff development | e Self assessment of ICT skills
Management * Existence of written policies on ICT e Priorities for external support
and organization| ¢ |CT-related policy measures
* Principal attitudes towards ICT 6
e Use of ICT for administration/
monitoring
¢ Technical support infrastructure
Innovative * Most satisfying ICT-related learning
practices activities 7
Background » Gender, age, experience of « Roles and tasks
information principal « Experience as computer
« Own use and type of use of ICT coordinator
« Enroliment figures « Gender NA
« Area in which school is located « Age

Years of experience with ICT
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Study Background and Design

Sampling

With regard to sampling, it should be noted that SITES Module-1 focused on schools using
ICT for educational purposes. This means that schools not using ICT or using ICT only for
administrative activities were excluded from the sampling frames that were created in the
participating countries. The reader therefore should be aware that the country comparisons
are not always based on all students who were attending the schools in the participating
countries. For example (see Table 1.2), at the lower secondary level, countries such as Canada,
where 100% of the students were attending ICT-using schools, are compared with countries
(for example, Bulgaria and South Africa) where only a fraction of the student population
was represented. The effect of such low representation may be the emergence of an upward
biased estimate of the situation in a particular country. Therefore, those readers who wish
to draw inferences or make statements on the basis of the presented statistics should look
first at Table 1.2 for information about the percentages of schools that used ICT for
instructional purposes.

Another issue that is worth addressing at this point is the distinction that was made in
Module-1 with regard to target grade, grade range, and the whole school. This issue is
explained in the section above on ‘target grades and grade ranges’. The implication of the
fact that countries choose different grade ranges is not yet well understood. It might be
argued that questions regarding grade ranges or the target grade may be affected by these
definitions and, hence, could result in flawed interpretations.

In principle, standard errors are reported for all statistics in this book. In order to save
space, this reporting sometimes takes the form of rules of thumb (as shown in Appendix
D). As explained in the footnotes for tables and figures, a standard error is used to determine
within which interval the statistics are estimated to fall for the population (that is, all students
in the country who belong to the target population). It should be noted that standard
errors are calculated, in principle, by using the formula SD/SQRT(n), with SD being the
standard deviation of the statistic, SQRT the square root and n the number of valid
observations. For countries where a finite population correction could be applied (that is,
countries with a complete or nearly complete enumeration of all schools), an adapted
formula, which leads to smaller standard errors, was used. This formula does not take into
account the fact that most countries used a stratified sample. In theory, stratification leads
to somewhat more accurate population estimates. This means that the standard errors
reported in this book may be slightly inflated.

Trend Analyses

In this book, trend analyses comparing data from the IEA Computers in Education studies
(1998 and 1992) with SITES Module-1 data do not appear. The main reason for this is that
the number of countries that participated in Computers in Education as well as SITES was
quite small. The trend analyses that are reported deal with student:computer ratios, which
were calculated on data collected in 1995 in the Third International Mathematics and Science
Study (TIMSS). These trends are described in Chapter 4. Methodological questions
regarding the comparability of TIMSS and SITES are also discussed in that chapter.
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Scales

This book contains not only statistics based on individual variables (that is, single
questionnaire items), but also means, medians, and dispersion measures of so-called
composite variables, which consist of a linear combination of a set of individual variables.
Whenever a composite is reported, the accompanying text contains a description of or a
reference to the questionnaire items that were used for constructing the composite. Also,
for each composite, the reliability coefficient is shown in Appendix E.

For most composites in this book, the mean of scores on the individual variables was
transformed to a scale with values varying between 0 and 100% according to the following
formula:

100*(mean-1)/(k-1) — (where the answer scales were coded from 1 to k)

The reason for performing this transformation was to help the reader interpret the relative
magnitude of the composite values. Not performing such a transformation would require
the reader to perform all kinds of mental calculations when interpreting the statistics in a
table or figure. For instance, an average value of 1.75 for a scale consisting of no/yes-items
(coded respectively as 1 and 2) is very high, but the same value for a scale consisting of
three answer alternatives (coded as 1, 2, and 3) is relatively low.

According to the formula above, the transformation would result in a value of respectively
75% and 38%, which may be more helpful by allowing the reader to quickly grasp the
relative value of the statistic.

DATABASE CONSTRUCTION?

The development and administration of questionnaires in large-scale international studies
like SITES is not the sole responsibility of experts in the survey field. This work must also
be conducted in accordance with standards set by data-processing specialists. Appendix I
of this report gives a detailed account of how the SITES Module-1 data were cleaned and
processed during the pilot and main survey stages of the study.

Traditionally, several questions are constructed to measure one concept. Pilot testing these
questions is necessary to find out whether their psychometric properties are sufficient and
whether their content will enable a valid measurement of the concept. SITES piloted its
questionnaires in most of the participating countries. After the first draft of the
questionnaires had been finalized, the staff of the IEA Data Processing Center (DPC)
developed questionnaire code books. Once each country had completed data collection
and data entry, it put its data through the ‘within country cleaning program’ supplied by
the DPC. This program checked (mainly) violations of valid data and the consistency of
responses between some basic variables. Countries were asked to correct all errors before
sending their files to the DPC.

3 This summary is based on Schwippert, Itzlinger, and Bos’s ‘Data handling in SITES Module-1’ (see Appendix I).
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Generally, errors in data codes arose because of the necessity to make national adaptations.
Occasionally, data entry errors also crept in. Cleaning the national data sets required
cooperation between the national data managers, the ICC of SITES, and the DPC team.
The general idea behind the cleaning process can be described as an ‘international cleaning
loop’, whereby standard cleaning procedures applied by the DPC staff resulted in a cleaning
report documenting problems and warnings. It was possible to solve some of the problems
by referring to information set out by the NRCs on data management forms. A report
detailing any remaining problems was sent to the NRC, who tried to solve the problems
manually. A revised data file was then sent to the DPC, which ran the cleaning programs
again to check if problems still existed. When this had been done, the DPC staff discussed
the new cleaning report among themselves and, where necessary, conferred with the NRC.
These steps were repeated until the data were clean.

The only obvious errors on information to be replaced by other values were those that
could be reconstructed. Codes that were obviously wrong and that could not be corrected
by original data were treated as missing values. These practices ensured that the data-
processing process was one of maintaining data quality and not one of manipulating the
data. Although the country representative (usually the NRC) made decisions about re-
coding the national data, in very rare cases the DPC (in cooperation with the ICC) did not
accept highly implausible values if the NRC was unable to give a convincing explanation
for those values.

The final data-processing activity was that of building the international database in
conjunction with the corresponding documentation provided by the NRCs (thereby taking
into account special national needs).

Communication by the Web

SITES was the first IEA study to rely completely on the World Wide Web for communication
between participants. While this medium offered new possibilities, it also presented
problems. The main advantage was the limited amount of time needed for sending and
receiving materials, letters, programs, and data files. ‘Shipping’ became a matter of minutes.
This advantage was even more marked when materials were problematic and had to be re-
sent. Furthermore, the NRCs found it easy to send draft versions of the data files to the
DPC. However, some countries stretched the possibilities of using the Web by sending
materials step by step.

STRUCTURE OF THE BOOK

In addition to giving the background and methodology of the study, the first chapter of
this book summarizes the indicators used. In the second chapter, each country’s national
ICT-related policies are summarized, thereby providing a context for the statistics that are
reported in the remainder of this book. Chapter 3 describes the curriculum indicators. The
focus here is on distinguishing the emerging and traditionally important pedagogical
paradigms and their implications. Chapter 4 describes the ICT infrastructure with regard
to the hardware and software provisions existing at each educational level. Chapter 5 focuses
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on indicators of ICT-related staff development in the schools, while Chapter 6 deals with
ICT-related management and organization issues. Chapter 7 looks at the school principals’
perceptions of what they saw as the most satisfying experience with ICT in their schools.
The final Chapter, 8, contains a summary and reflections on the implications of the study.
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Chapter 2
NATIONAL ICT-RELATED POLICIES

R. E. Anderson (University of Minnesota), N. Law (University of Hong Kong),
Tj. Plomp (University of Twente), and A. Quale (University of Oslo) (Eds)

This chapter contains summaries of national ICT-related policies. The descriptions
offer important information about main context characteristics that can be used to
interpret some of the observations made on the basis of the statistical results presented
in later chapters.

INTRODUCTION

As noted in Chapter 1, many governments, inspired by the metaphor of the Information
Society, have, in recent years, launched quite ambitious plans with regard to ICT in
education. These policy plans are often difficult to grasp in quantitative terms. Nevertheless,
the policy context of ICT in education is of crucial importance for understanding the
statistical information about what is happening with regard to the facilities and use of ICT
in schools. The IEA Computers in Education studies conducted in 1989 and 1992 (refer
Pelgrum, Janssen Reinen, & Plomp, 1993) resulted in publication of a book on national
ICT policies (Plomp, Anderson, & Kontogiannopoulou-Polydorides, 1996). A similar book,
containing articles about national ICT policies from countries that were participating in
SITES will also be published in due time (Plomp, Anderson, Law, & Quale, in preparation).

This chapter presents summaries for all countries except the Slovak Republic that
participated in SITES Module-1. NRCs were given a maximum of three pages to present
their national ICT-policies. As a consequence, these summaries contain bird’s-eye views
on what the participating researchers saw as the most important developments.

BELGIUM-FRENCH

N. Deltour

TARGETS AND STAGES OF THE WIN PROJECT IMPLEMENTATION

In June 1996 the Walloon government passed the Win Project (Wallonie Intra Net), initiated
by the Ministry of National and Regional Development, Equipment, and Transport. The
implementation agreement was signed in July 1997. This project incorporates a reactualized
conception of public infrastructures, and of national and regional development, widened
to address new social, economic, and industrial needs. The telecommunications chapter of
the ‘Complementary Regional Political Declaration), published by the Walloon government
in November 1997, introduced a very precise program of action, which aims to develop the
use of telecommunication services as well as the cultural integration of ICT into the social
and economic life of Wallonia.
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In the educational field, the Walloon Region signed in February 1998 an agreement of
cooperation with the French Community and the German Community. (These different
political authorities will be described in the section dedicated to the Belgian educational
system structure.) This agreement is based on the following principles:

+ Belgium is intent on boosting its economy.
+ The development of telecommunications is a major objective of this policy.

+ The effective implementation of this policy requires young people to be trained in the
use of ICT.

+ The use of ICT by students, within different schools, is a new resource for learning and
a necessary condition for a policy of equity.
This agreement requires:

+ active support to be given to providing computer equipment throughout schools, so
allowing each student to be trained in the use of ICT;

+ the training of personnel, including one resource-person for each school;
+ the establishment of educational servers so that each school has access to Internet;
+ the establishment of one organization to supervise the deployment of equipment, and

to ensure (subject to budgets) the development of this equipment.

In regard to the last point, this work may also require re-evaluating and renewing materials
intended for teaching and learning purposes.

THE CYBER MEDIA CENTER (CMC) CONCEPT
The Win Project includes the creation, within each school, of a ‘Cyber Media Center’ (CMC),

that is, a classroom (or rooms) fitted out and equipped for individual or collective use.

In addition to personal computers for students and teachers, the CMC will have a
multimedia projector, a video conference camera with adapted computer, a TV set, an
Internet decoder, and servers allowing access to the common internal network. It will also
put at the disposal of everyone a bank of CD-ROMs, software (including a World Wide
Web navigator and email access) and computerized tools for office work.

CONTRIBUTION OF SCHOOLS
In return, schools are required to commit themselves to certain pedagogical and technical

conditions.

+ They must ensure that a few (at least) of their teachers are trained in the use of ICT
(these resource persons will be required to attend a training program, lasting several
days, so that they can efficiently carry out their technical responsibilities within the
school).

+ They (the schools) must undertake a pedagogical project that specifies the activities
they intend to develop in the field of ICT.

+ They must respect the intended function of the equipment with which they are entrusted.

+ They must cooperate with the central managing committee of the Walloon Region.

22



National ICT-Related Policies

PLAN OF IMPLEMENTATION

The first step to address the equipment needs of secondary schools (in all the organizing
ethnic communities) took place between September 1998 and September 1999. Four
hundred and thirty-five schools were equipped during that time. The process of equipping
primary schools began in September 1999 and was to be completed by September 2000.

In December 1998, three CMCs were implemented. January 1999 was an intensive test
period for these experimental CMCs and for the centrally located managers of the
equipment. The launching phase (February and March 1999) involved equipping around
40 schools and then validating this configuration choice (that is, the hardware package) on
a larger scale. The display phase, allowing the remaining schools to be equipped over a
period of about seven months, began in April 1999. It was expected that the 120 schools
that produced a pedagogical project in July 1998 would receive their equipment by May
1999.

SCHOOLS’ INTERNAL POLICIES

Prior to the introduction of the Win Project, an ICT policy or consistent program governing
the whole school system did not exist. When analyzing the official curriculum, we can see
that integrating ICT in the different disciplines was not a high priority. All that existed
were timid (and quite vague) recommendations regarding the utility of this ‘tool” for
teaching. Moreover, the programs dealing specifically with ‘computer science’ were obsolete.
For example, the computer science program for the third cycle of secondary education
(Grades 11 and 12, general courses) was published in 1981. The only programs to have
been updated were those for vocational education (such as typing and word-processing).

According to the SITES data, the percentages of the participating Belgium-French schools
with an internal policy were relatively low (37% for Population 2 and 47% for Population
3). At these two levels, the policies mainly emphasized staff development, Internet-related
matters and the current and future use of computers. While the ICT programs in these
schools do care about equity of ICT access, this is a subsidiary concern. The situation seems
unusual in this respect, given that both the implemented and the realized curriculum are
wider and richer than the official one.

TRAINING TEACHERS TO USE ICT

An official training program of computer science exists for primary school teachers, and
for teachers of Grades 7 to 9, but this program dates back to 1985. Moreover, its
implementation and its efficiency are doubtful. More than half of the principals interviewed
for SITES (54% in Population 2 and 64% in Population 3) stated that many of their teachers
had attended basic computer science courses. However, only a few of them said that these
courses were compulsory and that a lot of teachers were regularly attending ICT-related
updating courses. Many of the principals also stated that the lack of knowledge and
competence with respect to computer use was one of the major obstacles to using ICT in
the school. Data such as these indicate that the implementation of ICT programs in Belgium-
French schools is of high priority.

23



ICT and the Emerging Paradigm for Life-long Learning

BULGARIA

P. Minhev

HISTORY AND STAGES OF DEVELOPMENT

Computers entered the Bulgarian school system on a large scale during the 1986/1987
school year with the introduction of ‘informatics’ as a separate new subject in the curriculum.
It was introduced at Grades 10 and 11 and comprised about 100 study hours. At that time,
the curriculum included some basic knowledge about information and computers, basics
of algorithms, programming in (mostly) BASIC or Logo (but Pascal in the mathematics-
and science-profiled schools/classes), and some (mainly theoretically delivered) application
of computers.

The (secondary) school system was, for several years, relatively saturated with 8-bits
Bulgarian Apple II clones. Despite numerous attempts to integrate (or ‘penetrate’) ICT
into other subjects, there were no significant and sustainable results. Informatics remained
isolated from the other subjects, with its own body of specialised teachers. Moreover, the
computers were located in computer laboratories with students being able to access them
only for the subject classes in informatics or related specialised/optional subjects. At the
pre-secondary level, the only ICT-related opportunities for students involved extra-
curriculum optional classes for limited numbers of students. At the elementary level, with
some exceptions, even these possibilities did not exist.

RECENT DEVELOPMENTS

Opver the last several years, that is, from 1992 on, the infrastructure and the curriculum of
the previous period generally have remained the same. Informatics has remained as a subject
in Grades 11 and 12 (in those schools containing Grade 12). For the secondary school
subject of technology, a curriculum was developed for the elective branch of the subject
information technology (two classes per week in Grades 9 and 10). This curriculum was
developed in 1994 on a modular basis, and included initially five, and nowadays nine,
modules that deal with the acquisition of skills relating to general applications software—
word-processing, spreadsheets, databases, and so on, up to Internet (as of 1998). There is a
strong computer-related tradition as well in profiled schools and separate classes in
mathematics and informatics, where the curriculum is more intensive with respect to
informatics/IT and is based more heavily on acquisition of programming skills and high-
level abilities in the wider use of ICT. This mathematics/informatics profile is allocated
mainly to the approximately 30 mathematics and science gymnasiums in the country but
exists also in a number of profiled mathematics classes in other general secondary schools.

The unfavourable economic situation in Bulgaria and the frequent changes of government
until 1997 had much to do with the fact that little attention was paid on a national scale to
the acquisition of hardware and software, and the corresponding changes in the curriculum.
For the whole period after 1990, Bulgaria did not have a substantial national program
regarding its education system’s ICT-related needs and priorities. This situation heavily
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affected the levels of hardware and software in the school systems, which were left to rely
on resources procured through funds raised by the respective maintaining municipalities.
Opportunities to introduce new curriculum elements and approaches were restricted, as
were teachers’ opportunities to receive in-service training in ICT or to update these skills
of their own volition. The economic restraints of this period meant that large differences
occurred in the ways that the different municipalities managed to cope with these problems.

Today, many schools have managed to acquire newer equipment and software. In addition,
Bulgaria now has in place legislative, curriculum, program, and methodological policies
(introduced at the central level) aimed at equipping schools with adequate ICT resources.
Despite these developments, the country’s school system generally still suffers from a lack
of ICT equipment, software, and trained teachers. The integration of ICT in other subjects
is still rather sporadic, and there is a substantial skills shortage among teachers of these
subjects.

In 1998 a centrally developed ICT curriculum was made available at the elementary school
level. The curriculum consists of two programs of study, comprising the above-mentioned
nine modules, which can easily and flexibly be adapted by the teachers themselves. Some of
the modules are compulsory, while the rest are optional. The curriculum aims, through the
use of ICT in a variety of day-to-day regular classroom activities, to stimulate students’
creativity and self-expression. The focus is not on ICT as a subject and tool per se. Rather,
the acquisition of ICT skills is seen mainly within the context of creating and doing
interesting things. The only computers that can be used for this curriculum are those with
a graphic interface, preferably a multimedia one. Schools also can use a Bulgarian version
of the Commenius Logo environment when working within this curriculum.

As 0f 1998, elementary school students also have had access to another optional curriculum
that uses the same approach as the curriculum just described. This second curriculum
consists of a number of modules that can be embedded within the framework of the subject
application skills.

The start of the school year 1999/2000 saw the adoption of a new, more de-centralized
school curriculum. Available during its first year only to Grade 9 level, this curriculum will
gradually spread to all school grades. The curriculum requires that about 55% of secondary
school time is spent on the concrete school choice, with the remaining 45% spent on
compulsory subjects and hours per subject so as to fulfill the required state educational
minimum standards. The compulsory part of the secondary school curriculum contains
two ICT-related subjects. These are informatics in Grade 9 (with 72 study hours each year)
and IT (which has a more pragmatic/application orientation) in Grades 9 and 10 (36 study
hours per year). Each school has the right to add, throughout the whole secondary level,
more study hours to these subjects.
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THE NATIONAL EDUCATIONAL STRATEGY ON ICT'

In 1997 a survey of secondary schools and a comprehensive analysis were conducted on
the use and integration of ICT in education. Based on the conclusions and recommendations
resulting from this project, the Ministry of Education and Science formed a strategy group
to design and develop a national educational strategy on ICT in school education. The
group comprised representatives from the educational system and the fields of science,
business, and industry, as well as different social partners. The strategy was developed and
adopted by the ministry in the summer of 1998. It outlined the developments needed with
respect to the infrastructure (hardware, software, networking, school infrastructure),
curriculum, teacher training (pre- and in-service), organization and financing, social partner
involvement, and legislation. During the 1998/1999 school year, a program to implement
the national strategy was drafted, and different possibilities and sources of funding were
explored.? In August 1999, the Minister of Education approved the program and fundraising
began.

The program envisaged the provision of multimedia equipment and software to all schools
in the country on a gradual basis, and ensuring that staff receive adequate training. The
program will run for six years. Stage 1 (one year of duration) involves equipping all
secondary schools and 10% of the elementary and the basic schools. Stage 2 involves
equipping 40% of the elementary and 50% of the basic schools, while Stage 3 will see all
remaining schools equipped. Corresponding changes in the legislation and the curriculum
to facilitate these developments will also be made. The program also aims to provide all
schools with network and Internet connections, a steady penetration of ICT into all subjects,
and appropriate training for the different subject teachers in ICT usage and ways of
integrating ICT in the teaching of their subjects. These aims all have to be accomplished in
line with the changes undertaken in the whole school curriculum and as part of the school
reform process.

One pleasing initial realisation of these aims occurred in August 1999 when the Bulgarian
Ministry of Education and Science and the Microsoft Corporation signed a general
agreement that allows the Bulgarian education system to license existing software and to
acquire new MS-software on a preferential basis. Problems relating to generic-type software
thus have been radically resolved on a national scale.

1 An abridged version in English of the National Educational Strategy on ICT can be found at:
http://www.minedu.government.bg/ict_project.htm

2 The full text of this program is available in Bulgarian at: http://www.minedu.government.bg/ICT Programmel.htm
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CANADA

R. Lortie and R. Jones

INTRODUCTION

Canada includes 10 provinces and three territories in a federal political system. The
administration of education is under provincial or territorial jurisdiction. Each province
and territory has full power to determine the structure of its education system. Similarities
exist between these different structures throughout Canada, but various distinctive features
at the provincial level allow for better responses to regional differences in a country with
many cultural and historical heritages.

A common feature of Canada’s education system is that all provinces and territories have a
ministry or department of education that is responsible for elementary and secondary
schooling. Public schools are free and accessible to all Canadians until the end of secondary
education, that is, until approximately 17 years of age. Theoretically, students are required
to stay in school until age 16 in most jurisdictions. Private schools offer Canadian households
an alternative, but must meet the general criteria set out by the provincial or territorial
authority.

The provincial and territorial educational authorities in turn delegate considerable decision-
making power to school boards (at the local level), whose members are elected. School
boards generally have authority with respect to:

+ applying curricula;

+ managing the school system;

+ acquisitions that require financial resources;

+ initiatives and proposals for new construction;
+ major expenditures;

+ the assignment of responsibilities to staff.

PROVINCIAL POLICIES FOR THE INTEGRATION AND USE OF ICT
Each province has its own plan for the integration of ICT.

New Brunswick (http://www.gov/nb.ca/education) is pursuing its action plan entitled
‘Strategy for the Integration of Technology in Public Education in New Brunswick’ to give
students and educators access to ICT and to strengthen competencies in applying ICT.

Prince Edward Island’s (http://www.gov.pe.ca/educ) ‘Education Communication
Technology’ project is part of a broader action plan that aims to provide teachers and
students with access to email and the World Wide Web (WWW). It is focusing on integrating
technologies into programs and services, forming partnerships with the private sector, and
training teachers.

The Nova Scotia (http://www.ednet.ns.ca) Department of Education and Culture has also
developed a vision for the use of the new information technologies. This vision is set out in
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the document Vision and Learning Outcomes for the Integration of Information Technology
within the Nova Scotia Public School Program.

In the province of Newfoundland and Labrador (http://www.gov.nf.ca/edu/startedu.htm),
the aim is to maintain and improve access to computers and the Internet in all elementary
and secondary schools as a part of the Stem-Net project (based on a document entitled A
Curriculum Framework for Technology Education: living in a technology society.)

In Quebec (http://www.meq.gouv.qc.ca), the integration and use of information and
communication technologies is supported by a complete action plan® covering: (i) learning
content for students and their instructors; (ii) computer equipment and instructional
materials; (iii) communications and the information highway; and (iv) organisation,
innovation, and research.

Since 1992, Ontario (http://www.edu.gov.on.ca) provincial policy has required school boards
to prepare long-range plans for the integration of computers into the curriculum and to
keep their plans up to date and available for inspection by the ministry as required. Provincial
funding support for technology in education has been provided through initiatives such as
an allocation to school boards based on the number of elementary and secondary students,
the ongoing Ontario Software Acquisition Program through which the provincial
government makes a single point software purchase on behalf of all schools, and special
initiatives such as the Technology Incentive Partnership Program (TIPP), which provided
seed funding during 1995-98 to encourage technological innovation and school board
and private sector partnerships.

In Manitoba (http://www.mb.ca/educate/main/index.html), the Department of Education
and Training in recent years has launched ambitious initiatives for renewal in its sector.
The department targeted the use of learning technologies to improve access to education
programs, facilitate co-operation, give students more choices, and provide exciting learning
opportunities economically. Additional objectives included revitalising educational and
training programs so that they better respond to changing markets and the impact of new
technologies.

Saskatchewan’s (http://www.gov.sk.ca/govt/educ) action framework shows the importance
of providing fair, flexible support and the means for training those involved. In addition to
being present, the support available must allow for the acquisition of the technological
knowledge relevant to today’s knowledge-based society.

The Alberta (http://ednet.edc.gov.ab.ca) government recognises the need to participate
actively in the integration of ICT; its action plan calls for clear learning objectives and
reviewing educational programs. By the year 2000, Alberta had spent important financial
resources modernising computer equipment in the schools and promoting the use of
technology.

3 Les technologies de l'information et de la communication, Plan d’intervention, Education préscolaire, enseignement primaire et
secondaire: formation générales des jeunes et des adultes.
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In 1995, British Columbia (http://www.bced.gov.bc.ca) adopted a five-year plan* for
integrating new technologies in education. The plan’s aims have been to promote and/or
develop (i) greater availability of technological resources and learning materials for both
teachers and students; (ii) stronger partnerships between the provincial government and
the private sector; (iii) improved electronic links between schools; and (iv) an improved
basis for the integration of information technologies with overall learning throughout the
province.

An electronic network, first set up in 1998, will link all the communities in the Northwest
Territories (http://siksik.learnet.nt.ca/ece/default.html). The Department of Education,
Culture, and Employment is one of the main partners helping to fund the operating costs
of this communications network, from which the department will launch a series of
applications to facilitate the delivery of education programs.

The Yukon (http://www.gov.yk.ca/depts/education) Department of Education is
concentrating on several essential activities, including the support of new and ground-
breaking education programs for people of all ages: socio-psychological assistance, early
intervention, remedial reading, literacy, distance education, and Internet access. In both
the Yukon and the Northwest Territories, there are task forces for establishing complete
frameworks for the integration of new technologies, in active cooperation with other
provinces and the federal government.

The territory of Nunavut is brand new, having acquired territorial status on 1 April 1999.
Agreements between the Northwest Territories and Nunavut currently govern the details
of Nunavut’s education system.

FEDERAL AND NATIONAL POLICIES AND PRACTICES FOR THE INTEGRATION AND THE
USE OF ICT®

The Canadian government also participates actively with the provinces and territories
through federal initiatives and in cooperation with the Council of Ministers of Education,
Canada (CMEC) (http://www.cmec.ca) in giving a common vision.®

Through the CMEC, Canada’s various provinces and territories have adopted a grid of
Canada-wide priorities in the sphere of information and communication technologies.”
They are emphasising the following:

1. The development of a common vision of information technologies in Canada to
complement vision statements of the provinces and territories.

4 Technology in BC Schools 1995-2000: school technology plan.

5 The following section reviews the main federal initiatives for the integration and use of new information and communication
technologies, although it does not provide a complete list of all existing initiatives.

6 The ministers of education felt the need to have a common tool for cooperation, participation, and communication. The
CMEC was therefore created in 1967 to speak on behalf of education in Canada.

7 Council of Ministers of Education, Canada (1997) Developments in Information Technology in Education. Document prepared
for the Commonwealth Education Ministers, Botswana, 1997.
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2. The development of a strategic plan that will identify the potential benefits of a
collaborative approach and determine priorities for CMEC action (taking into
consideration current and planned initiatives).

3. Areview of teacher education, including a review of current pre-service and in-service
training for teachers in the area of information technologies, and the development of a
comprehensive overview of practices and policies in each jurisdiction.

4. A framework for learning outcomes for students, under the leadership of Alberta in the
west and Nova Scotia in the east, that defines key learning outcomes related to information
technologies for the end of Grades 3, 6,9, and 12.

5. The provision of examples of learning activities that illustrate ways to achieve certain
specific outcomes.

6. Consideration of the feasibility of establishing a consultative mechanism on information
technologies for life-long learning (such a mechanism would be an ongoing venue to
facilitate the resolution of policy issues pertaining to technologies and life-long learning).

There are also a number of Canada-wide initiatives designed to accelerate our transition to
a knowledge-based society. Canada On-Line, Canada’s SchoolNet, and the Computers for
Schoolsprogram are Industry Canada projects that fit into a broader plan for renewal entitled
‘Connecting Canadians’ Indeed, connecting Canadians is one of the five strategic objectives
of Industry Canada under the Employment and Growth Program.

There are many details about provincial, national, and federal programs that are impossible
to summarise in this restricted description. In order to obtain a better summary of these
details, it is advisable to consult the web site of each province. These sites can be found at
Industry Canada’s SchoolNet web site, www.canadaschoolnet/ind/ca. They can also be found
at the web site for the Canadian Education Association, www.acea.can.

CHINA HONG KONG

N. Law

ICT IN EDUCATION: A REVIEW OF DEVELOPMENTS

Computers were first introduced (at the beginning of the 1980s) to Hong Kong schools as
a distinct school subject, ‘computer studies’, at the secondary 4 and 5 levels. Since then, a
variety of computer subjects have been developed for the junior secondary and the pre-
university levels. Despite the early introduction, the use of information technology in the
school curriculum was, until 1997, confined mainly to the secondary level. Here, the study
of computer subjects covered three major areas: computer systems, information processing,
and programming. This situation contrasts starkly with the relatively high home penetration
rate of personal computers of 34%, a figure that is comparable to that of other advanced
economies like Japan, Singapore, and the United States.

In his 1997 inaugural policy address, the chief executive of the HKSAR, the Hon. Tung
Chee Hwa, pledged to make Hong Kong ‘a leader, not a follower, in the information world
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of tomorrow”. Since then, the government has announced a series of initiatives to apply IT
in teaching and learning across the curriculum in both secondary and primary schools.
These initiatives include the provision of about 65,000 computers for primary and secondary
schools, the provision of over 45,000 training places for teachers, the introduction of a
pilot scheme in 10 primary and 10 secondary schools, and an examination of the feasibility
of an education-specific Intranet. Expenditure on this program has amounted to US$370M
in capital cost and US$33.3M in annual recurrent cost.

In his 1998 policy address, the chief executive announced a further set of initiatives that
included providing IT coordinators for 250 schools, enhancing technical support for all
schools, and providing a grant for schools to make available computer facilities for use by
students after school hours. These measures will incur an additional capital cost of
US$42.8M and an annual recurrent cost of US$37.8M.

In June 1998, the government issued a document titled Information Technology for Quality
Education: five-year strategy 1998/99 to 2002/03, and it called for two months’ public
consultation on its content. A total of 85 written submissions were received; other
submissions were made through the media. In the light of these inputs, the government
published a final policy document in November 1998. Information Technology for Learning in a
New Era: five-year strategy 1998/99 to 2002/03 (hereafter referred to as the Strategy) details the
government’s vision regarding ICT and its strategies to implement these technologies.

POLICY GOALS, VISION, AND TARGETS

The main rationale behind the urgent need to promote IT use in teaching and learning is
that students must be able to meet the changing needs of the Information Age, which has
arisen because of the exponential growth in the use of ICT in everyday life and society at
large. Schools therefore must address the following goals: ensure that students understand
the pervasive impact of IT on society and their daily lives; provide students with
opportunities to develop their higher order thinking skills; and equip students with the
skills needed to seek, evaluate, organize, and present information.

If the vision of promoting IT in education is to be realized, then it will be necessary to
induce fundamental changes in the role and functions of schools, teachers, and students.
Technology is seen as an important catalyst for the following: (i) turning schools into
dynamic and innovative institutions where students can become more motivated,
inquisitive, and creative learners; (ii) linking students into the vast networked world of
knowledge and information so that they can acquire a broad knowledge base and a global
outlook; (iii) developing in students capabilities to process information effectively and
efficiently; and (iv) developing in students the attitudes and capabilities needed to achieve
independent life-long learning.

In 1997, the government set two specific targets: first, that within five years, at least 25% of
the teaching and learning within the school curriculum would be supported through IT;
and second, that within 10 years, all teachers and secondary 5 graduates would be competent
in using IT tools.
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Key Components of the Strategy

The government’s five-year Strategy identifies four key components:

1.
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Ensuring access and connectivity so as to provide students with adequate and equitable
access to IT facilities and access to information worldwide. In line with the aim of providing
schools, teachers, and students with a sufficient level of hardware and network access,
the Strategy envisaged that by the school year 1999/2000 all primary schools would
have, on average, 40 computers for use in teaching and learning, and the library, staff
rooms, and computer-assisted rooms would be linked up by a Local Area Network with
Internet access. In regard to secondary schools, the Strategy envisaged that these would
have, on average, 82 computers for the teaching of various subjects, and that the library,
staff rooms, and computer-assisted rooms would be linked up by a Local Area Network
with Internet access. It was also expected that about 100 schools (approximately 21% of
secondary schools) would be further equipped with a multimedia learning center, and
that measures would be taken to ensure that less privileged students would have access
to computers outside of the normal school hours. In addition, funding has been allocated
to extend Internet access and individual email accounts for the entire student population
in 350 secondary and primary schools.

. Providing teachers with opportunities to learn how to make use of IT in their teaching. The

Strategy defines four levels of competence in educational use of IT for principals and
teachers. The first level, termed a ‘basic’ level, includes basic skills in general computer
operations, word-processing, Internet surfing, and operating general educational
software. The second level, termed ‘comfortable’, includes capability to make use of
resources available through facilities like the Internet and Intranet in classroom teaching
and lesson preparation. The third level, known as a ‘competent’ level, includes capability
to handle computer networking, resolve simple hardware/software problems, and make
use of authorware tools for lesson preparation. The fourth level, called a ‘creative’ level,
includes the capability to design IT-based instructional materials, evaluate educational
software, choose appropriate IT equipment to meet the school’s needs, advise colleagues
on a wide range of matters related to the use of IT in teaching, promote an IT culture in
the school, develop a school-based IT plan, and manage the school’s IT system.

. Providing curriculum and resource support to reach the set target of having 25% of the

school curriculum taught with the support of IT. The Strategy interprets this target as
focusing on ‘how the delivery of the existing curriculum can be improved with the
assistance of IT. A comprehensive review of the school curriculum is currently being
conducted. It is anticipated that IT will become a core competence for students and be
comprehensively integrated into the new school curriculum. In addition, the Education
Department has pledged to encourage and support teachers to develop innovative school-
based IT curricula and to disseminate best practices emerging from the IT pilot scheme,
which started in 1998. An Information Technology Resource Center has been set up to
source and promote appropriate software to support teaching and learning in various
subjects, and it also operates an education software preview library for access by teachers.
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4. Fostering the development of a community-wide culture of collaboration amongst all
stakeholders within and outside the school sector. The stakeholders include the heads of
schools, teachers, students, parents, tertiary institutions, the business community, and
community bodies, all working together to realize the vision for IT in education and to
achieve the set targets.

CHINESE TAIPEI

G. F. Chiou, C. C. Wu, and M. J. Lin

Two major forces have been driving the development of ICT in education in Chinese Taipei.
These are: (i) the inclusion of ‘computing’ as an independent subject in K-12 curricula;
and (ii) the launching of a series of full-scale projects funded by the government.

All K-12 schools in Chinese Taipei function with a centralized system and are required to
offer computer courses and adhere to the guidelines established by the Ministry of Education
(MOE) when implementing these courses. The courses are intended to provide equal access
to computers by all students, especially for those in less economically developed rural areas.
The courses also serve to prepare students with the necessary knowledge and skills to use
computers in other subjects. The curriculum guidelines state clearly the objectives for the
computer courses offered at each school level, descriptions of which follow.

Elementary schools (Grades K-6): The objectives are to foster students’ interest in the use of
computers and their understanding of the impacts of computers on their daily lives. At
present ‘computing’ is not an independent subject in the elementary curriculum. Instead,
preliminary computer knowledge and skills are introduced as one of the optional topics in
a subject called ‘group activities’ that is offered to Grades 3—6 students.

Junior high schools (Grades 7-9): The objectives are to teach students basic skills in computer
application and foster students’ positive attitudes towards the use of computers.® Computing
is currently an independent subject at the junior high school level. It is a one-credit, four-
semester course that all eighth and ninth graders are required to take.

Senior high schools (Grades 10—12): The objectives are to cultivate students’ abilities to use
computers in problem solving and to provide a brief introduction to the discipline of
computer science.’ This two-credit, two-semester course is offered as an elective to Grades
10-11 students in ordinary high schools but is a required course for students in vocational
high schools.

It is worth mentioning that the MOE is initiating a reform of K-9 curricula, which aims to
cut down the total number of K-9 subjects. What is currently being proposed is to combine
existing subjects into a total of seven major areas. For example, the subjects of history,

8 Chiou, G.-F.and Wu, C.-C. (1996) A computer curriculum guideline for junior high schools in Chinese Taipei: its impacts and
issues. Proceedings of National Educational Computing Conference 1996. Minneapolis, MN, pp80-87. (Republished by ACM
SIGCUE Outlook, 25(1,2), 1997, pp21-29. Eugene, OR: International Society for Technology in Education-ISTE.)

9 Wu,C.-C,,Lin, J. M.-C.,and Ho, R.-G. (1997) A new computer guideline for senior high schools in Chinese Taipei. Proceedings
of the Fourteenth International Conference on Technology and Education, Oslo, Norway (Vol. 1) (pp25-27). Arlington, TX:
International Conference on Technology and Education.
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geography, and civics will be combined to form a new area called social studies. Integrating
computers into the seven major subject areas is one of the main themes in the reform.

The MOE takes responsibility for providing the necessary resources to ensure successful
implementation of the computer curriculum at K—12 public schools. Specifically, each school
will be equipped with adequate hardware and software in their computer laboratories and
will be offered a variety of in-service teacher-training programs. The MOE will continue
to review and endorse well-written textbooks for use in computer courses. The newly
purchased PCs for the computer labs must meet the hardware specifications set out by the
MOE, and they must be networked and connected to the Internet. The government will
continue to fund schools so as to achieve the goal of at least one computer laboratory for
every 40 classes at the elementary school level and at least one laboratory for every 35
classes at the junior high school level.

The Chinese Taipei government has also organized committees to draw up special plans to
promote ICT in education. A particularly important plan is the IT Education Infrastructure
Plan (ITEIP) that was initiated in 1996. The MOE had, up until that year, funded several
projects to foster broad participation in Chinese Taipei’s National Information Infrastructure
by K-12 school teachers and students. The projects included, among others, ‘Email to K-9
Schools’, Tmproving K-12 IT in Instruction’, and ‘Development and Diffusion of CAI
Software’. With these projects integrated into it, the ITEIP established guidelines for all
aspects of ICT in education for the 10-year period from July 1996 through June 2006, with
the ultimate goals of improving ICT literacy among the Chinese Taipei people and
maintaining a competitive edge for Chinese Taipei in the world.

ITEIP also has a number of sub-goals:

1. Enriching ICT instructional resources: A government-funded National Educational
Resources Center (NERC) has been established to collect useful educational resources
for teachers of all K—12 subjects.' In addition, incentives will be provided to publishers
and software companies who actively participate in this effort.

2. Improving instructional methods: The MOE and the National Science Council (NSC)
will grant more funds for research related to the integration of ICT into the instruction
of all subjects. The aim is to increase the effectiveness of classroom instruction.

3. Enhancing teacher training: An increasing number of in-service training programs will
be offered to K—12 teachers to ensure that all teachers are ICT literate.

4. Adjusting the organizational structure: The emphasis of ICT in school education demands
some corresponding changes in the organizational structure of schools. The short-term
approach will be to expand the functions of school libraries so that they can take on the
role of instructional resource centers.

5. Upgrading computer equipment: Every school is to have at least one computer laboratory
that meets the minimum hardware specifications set by the MOE.

6. Extending accessibility of the Chinese Taipei Academic Network (TANet): All levels of
schools (including colleges and universities) are to have access to TANet.
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7. ICT literacy for all: All junior high school students are to acquire basic ICT skills, and all
elementary students are to be given opportunities to learn in an ICT-rich instructional
environment.

During 1999 the government provided a special fund of US$200M to speed up the
implementation of ITEIP. It was expected that by the end of 1999 all K-12 schools would
have well-equipped computer laboratories, and that all computers in these laboratories
would be connected to the Internet. Furthermore, it was anticipated that all teachers would
have been offered training opportunities in the use of network communication tools, the
operational skills of common application software, and the integration of computer-assisted
instruction software into classroom teaching. It was also expected that an abundance of
instructional resources would be available to allow teachers fast and free access, and that
computer systems in all schools would be made accessible for students with disabilities.

CYPRUS

C. Papanastasiou

The public educational system of Cyprus is highly centralized and has four levels—pre-
primary, primary, secondary, and higher. The general philosophy underlying public
education is two-fold: (i) the dissemination of knowledge with an emphasis on general
education; and (ii) a gradual transition to specialization in order to prepare students for an
academic, professional, or business career. The policy of the educational system regarding
ICT varies in primary, secondary junior (gymnasium), and secondary higher (lyceum)
schools. Children begin their primary education at the age of 5.8 years and leave when they
have completed the prescribed six-year course. In gymnasia, entrance is open (there are no
examinations) to all primary school-leavers. The gymnasium comprises three grades, 7-9,
and the emphasis is on general subjects and the humanities. The lyceum comprises the last
three grades of secondary education. Lyceum students can choose one of the five main
fields of specialization—classical, science, economics, commercial/secretarial, and foreign
languages.

In the year 1996/1997, there was, across all levels of education in Cyprus, a total of 1,207
schools, 162,498 students and 12,275 teachers, giving a student:teacher ratio of 13.2:1. The
enrollment figures for students by level were as follows: pre-primary 25,996, primary 64,761,
secondary 61,266, third (that is, university/college) 9,982, and special education 493. The
cost per student for public schools in terms of current expenditure was 785 Cyprus pounds
(1CYP=1.71Euro) for pre-primary, 881 pounds for primary, 1,514 pounds for secondary
general, 2,541 pounds for technical/vocational, 2,398 pounds for third-level non-university
education, and 4,135 pounds for university. Expenditures across all levels of education
accounted for 12.9% of the country’s budget and 4.5% of the Gross National Product.

PRIMARY SCHOOL

In September 1993 the Department of Primary Education launched a pilot program aimed
at introducing ICT into primary education. The basic objective of this program is to
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investigate the possibility of using computers and other information technology media as
teaching and learning aids in the primary school, as well as to discover the most appropriate
ways of implementing ICT in the primary sector of education. Within the framework of
this program, ICT is viewed not as a separate subject but as a dynamic means of teaching
and learning, of reinforcing the curriculum, and of developing children’s basic skills of
concentration and processing and presenting information.

According to globally accepted views on ICT in education, the computer is introduced into
the classroom for the following reasons:

+ to upgrade the quality and efficiency of ‘traditional’ teaching;
+ to help motivate students to participate in the learning process;

+ toequip people with the skills necessary to ensure that computers are used to implement
productive learning.

Throughout Cyprus, computers are available in 32 primary schools. The Ministry of
Education and Culture has provided these schools with 128 computers, 36 color printers,
and a number of educational software programs. At the time of writing, the budget provided
for increasing the number of computers in these schools to 58. Some of these schools have
a special computer room, while others have computers installed in their classrooms.

Over the next few years a new program will aim to provide one computer for every 15
primary school students. Moreover, the intention is for the program to cover all of the
country’s primary schools. The program for the introduction and use of computers in
primary school involves teachers with relevant qualifications, as well as teachers who have
attended or are currently attending in-service training seminars at the Pedagogical Institute.

The relevant budgeted expense allotted to primary education is about 45,000 Cyprus pounds
annually.

GYMNASIA

ICT as a separate subject is not taught in any of the three gymnasium grades. However, for
the subject of design and technology, one computer has been installed in every workshop.
Also, the subject of home economics has seen one computer with a color printer installed
in each of 10 gymnasia.

LYCEUMS

Systematic use of the computer as a tool in subjects like typing and physics is already
commonplace in the lyceums. Furthermore, there is the possibility of using ICT for the
other subjects of the curriculum, given suitable hardware and software support. However,
the focus of official policy is not on the issue of software/hardware/in-service training in
ICT. Rather, it is on changing the underlying philosophy and mentality regarding the role
of education, particularly in terms of aims and, more generally, in relation to curricula and
content.
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For Grade 10, ICT is taught as a separate subject for one period per week, in a special
computer room that usually houses about 16 computers, in a ratio of two students to one
machine. For Grades 11 and 12, ICT is offered as an elective subject (except in commercial/
secretarial, where it is not available). It covers two periods per week, and the lessons take
place in a special computer room, which usually contains about 16 computers, in a ratio of
one student to one machine.

THE CZECH REPUBLIC

I. Krizova and V. Tomasek

BEGINNINGS OF ICT EDUCATION IN THE CZECH REPUBLIC (1986—1989)

Until 1986 the subject ‘informatics and computer sciences’ (ICS) was taught only
experimentally within mathematics in a small number of schools. In 1986 the ICS was
officially established in all secondary schools as an independent subject with its own
curriculum.

Secondary general schools and some technical schools (especially those focused on electro-
technology) had been equipped with 8-bits computers of Czech production, connected to
a tape-recorder. ICS was taught two hours per week within the first two years of secondary
studies, and the curriculum covered especially two fields—algorithms, based on everyday
life tasks, and basic programming (in Basic or Charles languages).

At the elementary school level, about 10 experimental schools with an extended curriculum
in mathematics were chosen to provide ICT education in the same way as secondary schools.
ICS became a part of their mathematics curriculum. In addition to receiving instruction in
algorithms and programming, students also had access to some simple drill and practice
software and games.

In 1988 new 16-bits computers were developed in the Czech Republic, and these replaced
the older ones in secondary schools. Diskette mechanics replaced the tape-recorder memory.
(The older 8-bits computers were assigned to the elementary schools.) The curriculum
shifted towards an application principle, and the schools started to orient ICS toward the
teaching of applications such as word-processing and spreadsheets. Educational software
(generally very simple testing and examining software) was also developed.

ICT EDUCATION AFTER 1989

After 1989 the Czech market opened up to international trade, which enabled a mass import
of PCs from abroad and the subsequent widespread equipping of schools with computers.
Despite this significant improvement, educational practice regarding ICT showed little
change.

Any form of official policy regarding ICT did not exist before 1989. Today, there is still no
overall concept on ICT education, and ICT is only marginally mentioned in the official
school standard of the Ministry of Education.
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Primary and Lower Secondary Education

The ‘Standard for Elementary Education’ (for basic schools), approved in 1995, shows that
ICT does not exist as an independent subject at the level of primary and lower secondary
education. Students at the primary level receive no ICT education.

ICT is included in one of the seven domains of the lower secondary standard, namely, the
‘manual activities and technologies’. In this domain, ICT has a place next to subjects like
floriculture, home economy, and craftwork. The aim of ICT education is, according to the
standard, to teach students how to use the appropriate instruments and facilities for various
activities, as well as enabling them to work with accessible technologies, including computer
technologies, at a basic user level. In the lower secondary level of those basic schools equipped
with an appropriate number of computers, students can choose ICT as an elective subject.
In such instances, ICT is taught for one to two hours per week at Grades 7-9, with students
learning mainly keyboarding and word-processing skills. Students also are allowed to make
use of the computers outside these lessons.

Those elementary schools interested in expanding their ICT education meet serious
problems connected with financing the acquisition of computer equipment. Although many
of them replaced the earlier 8-bits computers with 16-bits ones, the possibility of further
improving the equipment situation is very limited. Because the teaching of ICT has never
become a compulsory subject, the Ministry of Education does not pressure schools to make
improvements, nor does it help them do so. All initiatives in this area are therefore completely
up to the heads of the schools.

Upper Secondary Education

In the upper secondary schools, ICT is generally represented as an independent compulsory
subject that is taught two hours per week for one school year (or one hour per week for two
school years). In addition, ICT and some related subjects can also be taught as elective or
non-compulsory subjects, depending on the possibilities available to the schools and on
the level of student interest.

Usually, there is one computer classroom at each school. In most instances, these classrooms
are utilized solely for ICT lessons, which means that usually there is no space for using
computers in other school subjects. Computers in these classrooms are interconnected in a
local network. Most of the secondary schools in the Czech Republic are also connected to
Internet. However, computing lessons always focus on user software and informatics, and
the external network is rarely used for obtaining information relevant to other subjects.

In the ‘Standard for Secondary General Education), approved in 1996, ICT education in
secondary general schools is included in ‘mathematics and computer technologies), which
is one of the six main educational domains in secondary general schools. The specific goals
of ICT education focus on learning about informatics and its importance in general; learning
to orient oneself in a world of information; working with ICT and applying it; and
developing algorithmic thinking. The emphasis is on the practical in that students learn
how to use the computer as a tool. They learn desktop publishing and how to establish a
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connection with information institutions. They learn about hardware, software, and
operating systems, and they acquire the bases of both lower and upper programming
languages. They also learn word-processing and spreadsheeting, setting up and using
databases, and utilizing multimedia systems and computer networks.

The ‘Standard for Secondary Technical Education’, approved in 1997, determines the ICT-
related knowledge and skills to be provided by the secondary technical schools. The skills
concerning applications of information technologies belong to one of the five areas of a
graduate’s key skills. According to the standard, these skills focus on word-processor
applications. They also focus on working with special software appropriate for a given
profession and with common information sources, especially those used in a given
profession. The ICT curriculum in some secondary technical schools (especially those
focused on electrotechnology) is considerably more advanced than the curriculum in other
such schools. Graduates from the schools are expected to meet far more demanding
requirements, such as applying professional graphical systems like CAD and CAM.

EXPECTATIONS FOR THE FUTURE

To date, the Ministry of Education has treated ICT education and ICT in education as part
of the educational standards articles. A specific policy has yet to be formulated, and a vision
on ICT in education has yet to be developed. Nevertheless, a new educational concept on
this area is being prepared, and it is expected that this policy will be strongly oriented
towards everyday applications.

DENMARK

D. Pedersen

POLICIES ON ICT IN EDUCATION

The basis of the Danish ICT policy is that the Information Society is a society for everybody,
and that citizens should not be divided in ‘A-teams’ and ‘B-teams’ on the basis of their ICT-
related knowledge and skills. The vision for ICT in education is to ensure ICT qualifications
for all during their education, and that these qualifications accord with their expected
future needs as citizens and members of the workforce. The ambition of the government is
that the Danish education system is among the five to 10 best in the world in terms of the
teaching and learning of ICT."

The Danish strategy for an ICT-policy in the education system began in 1994 when the
Danish Ministry of Research and Information Technology issued the report, Info-Society
Year 2000."2 The report’s recommendations initiated a range of memoranda and programs
designed to realize the aims of this policy. The recommendations, with their focus on

11 Ministry of Education (1998) ICT in the Education System: action programme 1998—2003 (Informations og
kommunikationsteknologi i uddannelsessystemet: handlingsplan 1998-2003). Copenhagen: Ministry of Education.

12 Ministry of Research and Information Technology (1994) Info-Society Year 2000: report from the ‘nformation-Society Year 2000
(Informationssamfundet ar 2000. Rapport fra udvalget om ‘informationssamfundet &r 2000’). Copenhagen: Ministry of Research
and Information Technology.
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technological infrastructure, management and organization, staff development and
curriculum, clearly resemble the theoretical framework for SITES Module-1.

ICT POLICIES REGARDING THE TECHNOLOGICAL INFRASTRUCTURE

The official intention is to integrate ICT as a fourth culture technique, on a level with
reading, writing, and arithmetic in basic schools. Realization of this aim begins, in principle,
in the first grade (six- to seven-year-olds) and requires policies that ensure students have
access within their schools to hardware, software, and communication networks.

Hardware: The goal here is to achieve a ratio of one computer (of less than five years old)
for every (maximum) 10 students by the year 2003." To this end, the government gave the
municipalities an extra grant of DKK8IM in 1996-1997." Since 1999, there have been
annual surveys of the state of ICT equipment at all educational institutions (geographic
ICT charts).

Software: Here, the initiatives have focused on:

1. The establishment (in 1988) of Orfeus, an organization that develops educational
software and programs.

2. The development, as a priority, of ICT-based education and the materials needed to
support teaching of ICT at all levels of the educational system. A special focus in this
regard is to support the learning of weak groups of students by focusing on their
individual needs.

Communication: The goal is to connect all educational institutions to the Danish network
of educational institutions Sectornet (Sektornet). DKK180M was allocated to connect basic
schools to Sectornet over a four-year period," and it was expected that 75% of the basic
schools would be connected by the end of 2000."

To ensure admittance to cheap and quick net connections between the educational
institutions and the workplace at home, the Ministry of Education will monitor this field.

ICT POLICIES REGARDING ORGANIZATION AND MANAGEMENT

Many efforts have been made to inform people within the educational system of the
implementation program for ICT and to ease them into it. Some of the major ones are:

*  The Danish National Center for Technology-Supported Learning (Center for Teknologistottet
Uddannelse (CTU)): The center plays a support role in helping educational institutions
ready themselves for the introduction of ICT hardware and software. It also collects and
circulates ICT-related information for adult education, youth education, and higher

13 Ministry of Research and Information Technology (1997) ICT in figures 1997: 19 pictures of the INFO-society’ (enclosure to
ICT political report) (‘IT 1 tal 1997: 19 billeder af Infosamfundet’ (Bilag til IT-politisk redegorelse)). Copenhagen: Ministry of
Research and Information Technology.

14 Danish Board of Technology (1998) Technology and Ground School: a challenge (Informationsteknologi og folkeskolen - en
udfordring), p12. Copenhagen: The Danish Board of Technology.

15 Ministry of Research and Information Technology (1997), op. cit.
16 Ibid.
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education institutions. CTU was granted DKK10M over a four-year period.”” Eventually,
it will spend around DKK46.5M in its support of projects aimed at implementing ICT
in the education system.

* The Janus Project (1995—-1997): The project promoted knowledge of goal-oriented
planning of ICT at school.

* The Poseidon Program (1997-1999): This program comprises 10 ICT vanguard
institutions responsible for testing the tools and procedures needed for integrating ICT
in schools.

Numerous publications, including strategic and action plans, have also been an important
means of disseminating information. The most important ones are the Ministry of
Education publications, Information Technology and Education (1997) and Information and
Communication Technology in the Education System: action program 1998—2003 (1998).

ICT POLICIES REGARDING STAFF DEVELOPMENT

The main goal here is that of turning teachers into ICT users, through teacher education
and in-service training. A special aim until 2003 is the development of general and subject-
specific ICT qualifications for teachers so that they can help students acquire ICT-related
knowledge and skills.

Some of the teachers’ in-service training is taking place through distance education. Since
the beginning of 1999, teachers in basic schools have been able to undertake the basic ICT
training program, ‘School-ICT: the educational ICT-driving license’. Also, the CTU and
the Danish government have granted about DKK10M for the implementation of ICT and
the Teachers: a strategy for ICT in teacher education and for further teacher and in-service
education.

POLICIES REGARDING THE CURRICULUM

The Ministry of Education’s five-year action program (1998-2003), ‘Information and
Communication Technology in the Education System, gives priority to defining, developing,
and maintaining general ICT skills and competencies in the basic schools and in youth
education. The program also provides guidelines regarding the general ICT skills and
competencies to be implemented at the level of individual grades and in curriculum subjects.

One of the five high-priority areas in the report focuses on determining whether and to
what extent ICT is important for the content, didactics, and methodology of these
curriculum subjects. This area also seeks to determine the likely consequences that ICT
integration will have for the organization of teaching and for the composition of subjects
at different places in the education system. More specifically, a number of projects have
been set up to look at the following:

+ the importance of ICT for the kind and quality of education in Denmark;

+ whether subjects as presently prescribed will continue to exist, or whether they will be
incorporated into or replaced by new ‘groups of knowledge, know-how and skills’;

17 Ibid.
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+ whether it is possible to create a philosophical leitmotif regarding ICT that can be carried
right through the Danish educational system.

In 1998, the government, recognizing the lack of knowledge regarding ICT-based
educational and teaching methods, also agreed to undertake a national program of research
so as to strengthen ‘ICT-supported learning’. A related initiative involves developing
methodologies to track the efficacy of ICT in education.

VISIONS FOR THE FUTURE

The government’s 1998-2003 action plans also give priority to public distance education,
so that all citizens can access a range of educational activities. The aim of the Danish
education system is to be the main provider of new educational qualifications, which means
that it will actively compete with the increasing number of private and foreign organizations
presently offering educational qualifications. However, if students are to have equal and
flexible access to life-long education, then priority must be given to allowing them to obtain
grants to attend courses offered by other (not Danish) institutions, in situations where
there is an insufficient number of courses in a subject area.

The Ministry of Education intends taking an increased role in coordinating research into
and communicating knowledge about ICT in education in general and its implementation
in education in particular. The establishment of one or more competence centers is under
consideration. Finally, initiatives are being taken to ensure that ICT projects receive
coordinated and systematic evaluation when they begin and end.

FINLAND

M. Kankaanranta and P. Linnakyla

THE SOCIETY OF TOMORROW IS A KNOWLEDGE SOCIETY OF EQUAL OPPORTUNITIES
FOR ALL

During the 1990s the Finnish strategy was to develop ICT in education as part of its policy
of building a Finnish information society. This has meant a nationwide effort to create
possibilities for information and communication technologies to meet the diverse needs
of people of different ages. Different sectors of government have carried out extensive
preparatory work in this regard. In 1995, the government produced a position paper
outlining its information society strategy, that of providing every citizen with opportunities
to acquire the skills they will need to access the information mediated by new technology.'®
The paper challenged all administrative branches to prepare detailed action plans to
implement the strategy.

The increasing importance of information and communication technologies is a
consequence of the fact that processing information and constructing knowledge now play

18 In Finnish, the word tieto stands for both ‘information’ and ‘knowledge’. This strategy addresses the more profound needs of
the ‘Knowledge Society’ rather than the ‘Information Society’. However, the latter is used in the strategy document because of
its more universal usage.
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a key role in developing different activities in society. The 1990s saw a transition from
technological know-how toward the cultural application of ‘contents’. In other words, the
focus moved from issues related to hardware to the development of software and the content
of information networks. The launching of the Finnish University Network (Funet) in the
mid-1980s to secure links between universities and the international research community
foreshadowed the exploding interest in the development and use of the Internet, and of
mobile communication technologies, in the second half of this decade. Now we are seeing
the emergence of such trends as the production of culturally adjusted content, user-
orientation, and, above all, strategies to empower people and increase their quality of life.

THE INFORMATION STRATEGIES OF THE MINISTRY OF EDUCATION

The Ministry of Education’s information strategies focus on education, research, and culture.
These strategies aim to provide institutions with modern information networks, and to
provide schools at all levels with the opportunities to use these networks and the services
offered by them. Libraries are also included in the development strategy, since they are
crucial in providing services to everybody. The specific information strategies of the Ministry
of Education are:

+ The National Strategy on Education, Training, and Research (1995);

+ Towards a Culture-Oriented Information Society (1996);

+ The Information Strategy for Research and Education for the Years 2000-2004 (1999).
These strategies encourage citizens to face challenges arising in a changing society. The key
elements are high-quality education and training, research, and culture, with opportunities
for life-long learning.

The central goals of the ‘National Strategy on Education, Training and Research’ center on:
+ moving from a ‘once-and-for-all’ training to life-long learning;

+ providing basic Information Society skills for all;

+ developing a high level of vocational skills among citizens;

+ ensuring that teachers achieve a high level of professional skills;

+ securing the development of information products and services;

+ supporting multidisciplinary research on the Information Society;

+ Dbuilding education and research networks into an open global network.

The guiding principle of the strategy ‘Towards a Culture-Oriented Information Society’
(from the year 1996 on) has been to guarantee all citizens equal access to cultural services.
The production of Finnish content in the new media is considered essential in realizing
this aim, because it is a necessary part of developing user-centered technology. Furthermore,
the production of new content and information services means increased employment
opportunities in terms of both culture and technology. Another intention behind these
measures is that of diminishing alienation and enhancing internationalization among the

Finnish people. Encouraging the older generation and girls and women to use information
technology is particularly important in this regard, and also points to the importance of
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developing learning-centered approaches that focus on collaboration, individual styles of
learning, learning difficulties, alternative ways of learning, and multidisciplinary approaches
to learning.

IMPLEMENTATION OF NATIONAL INFORMATION STRATEGIES

National information strategy goals have been implemented by helping educational
establishments acquire the necessary infrastructure and develop technical networking
between the schools. In addition to technological support, other concrete activities to achieve
strategy goals have included further education for teachers, designing technologically
enriched environments, and developing innovative learning and teaching materials.

At the beginning of 1996, the Ministry of Education launched a program called Information
Finland. Implemented by the National Board of Education throughout 1996 through 1999,
the program has helped schools and other educational institutes link in with international
information networks, and it has promoted the introduction of information and
communication technologies as tools for teaching and learning. It also has helped schools
purchase computers and carry out in-service training for teachers in all types of schools in
the Finnish education system. The program aimed to have all schools and other educational
institutions connected to the networks by the year 2000, and for teachers to be using ICT-
based tools in their teaching.

The aim of the in-service training program for teachers, called ‘Finland as an Information
Society), is to provide them with the knowledge and skills needed to reform the pedagogical
practices in their schools, especially with regard to collaborative teaching and learning,
networking, and team-work. In order to promote this methodological development, various
projects have been undertaken in 1999, relating particularly to sustained use of information
technologies as a natural part of instruction. The program has also produced teaching and
learning materials, and these are available on the Internet.

Access to information is one of the fundamental rights of all citizens. The public library
system is therefore a core feature of Finnish cultural democracy. Every municipality has a
public library, and these libraries form the basis of the right to information. The library
system has been designed according to a networked model based on cooperation and shared
responsibility. One of the main principles underpinning development of the public libraries
is that of preventing citizens becoming alienated in the Information Society. Due to rapid
adaptation of modern information technology, the country’s public libraries are very up-
to-date in telecommunications. In 1997, 90% of the public libraries had installed a
computerized library system, and 60% of the main libraries now offer their clients Internet
services.

FUTURE CHALLENGES

The ongoing, extraordinarily rapid development of ICT as well as of new media (for
example, mobile communications, electronic books, and digital radio and TV broadcasts)
provide novel means to serve Finland’s diversifying educational needs. Even though the
technological infrastructure in Finland is reasonably well developed, it still requires
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continuous building-up. In 1997, an assessment of the extent to which the strategy goals
had been realized showed that they were still more or less on schedule. However, special
emphasis is needed to develop the content and services of the information networks, and it
is also crucial that even more attention is paid to teachers’ basic training and continuing
education.

The main aim of Finland’s information strategies is for the country to develop an
information society that enhances its citizens’ quality of life. This essential shift from a
formerly narrow (mechanistic) to a broader (qualitative) interpretation of the Information
Society is necessary if education and schooling are to meet these challenges and
opportunities (Lehtinen, 1998). The rapid construction of the Information Society, the
genesis of a digital and global economy, and the development of media require substantial
changes to the culture of work and professional competence. Thus, the Ministry of Education
considers it essential to shift the emphasis of the implementation strategy to those factors
that affect the lives of all citizens. In specific terms, the ministry wishes to:

+ enhance the content and quality of the information available through the networks,
with special attention being paid to the production of pedagogically useful materials;

+ ensure that information services are readily available to all citizens, regardless of their
qualifications;

+ see arefocusing of teachers’ basic and complementary education to meet the challenges
of different teaching methods;

+ promote extensive and multidisciplinary research in fields supporting the development
of high-technology industries, in important issues in pedagogy and education (such as
learning difficulties), and in social phenomena in a complex information society.

FRANCE

A. Servant and C. Régnier

ICT INITIATIVES

In 1985 and 1986, the Ministry of Education implemented two plans for stimulating the
placement of information technology in the educational system. The results of this initiative
were somewhat disappointing, because it seems that a number of conditional factors were
insufficiently taken into account. For example, software could not be readily adapted to the
needs of the schools and teachers lacked enough training. In 1989, a major education law
was adopted requiring, as one of its major goals, that schools provide ‘training adapted in
its content and its methods to the economical, technological, social and cultural evolution
of the country and to its European and international environment’. This law foresaw the
placement of a ‘teacher training university institute’ in each académie.'” One of the major
tasks of these institutes would be training teachers to acquire competencies in the different
techniques of communication and information. The law also called for ‘reinforcing
partnerships with enterprises’ and improving the ‘sharing of common technological means
and equipment.

19 The académie is an administrative educational unit. There are 30 of them in France.
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Although these objectives were stated in the 1980s, they remain valid today. Current efforts
are directed at realizing and using more appropriate ICT general conditions than existed
10 years ago. Certainly, official reports published in the early 1990s indicated that it would
be important to focus on how to stimulate the use of computers, rather than to concentrate
only on indicators like student:computer ratios. However, the reports also pointed to
problems associated with the diversity of equipment that exists between schools, and the
fact that teachers often perceive ICT as a time-consuming burden.

Insufficiencies were observed in terms of instructional use of ICT in 1996/1997, which led
to the Ministry of Education seeking to effect improvements by ‘constituting, together
with local communities, a real pedagogical net of upper secondary, lower secondary and
primary schools, open (through the possibilities of Internet) to the big international
networks’ The ministry also acknowledged that schools would have to accept that knowledge
can be acquired outside the school. Training courses for teachers are and will be organized
at the national and regional levels. A number of policy measures have been put into place
to develop the instructional use of ICT and to facilitate the production of high-quality
pedagogical resources. The ministry furthermore stressed that the educational community
would need to take into account the rapid developments within the multimedia market.

In November 1997, the government announced a set of policy goals and measures designed
to address the concern of engaging France in the Information Society.

1. Each student, from pre-primary school up to the university, would have access, within a
pedagogical framework, to digital and/or usual audiovisual resources.

2. Each student, each teacher, and each class would have an email address.

3. All necessary information (administrative and pedagogical) required by teachers would
be available through a digital network.

4. A fund of about US$86M would be made available to support the efforts of local
collectivities for improving the ICT infrastructure in schools.

The Ministry of Education subsequently incited software developers to ‘propose specific
and attractive offers for the schools. (These offers are now public.) In regard to the
development of the ‘educational multimedia industry’, the Ministry of Education financially
supports the design and production of educational software (in 1998 this investment
represented about one-quarter of private investments in educational multimedia). An
agreement was signed in February 1998 with authors and production societies to waive
royalty claims on pedagogically related products.

Teacher training concerns were addressed through two national initiatives in 1998. The
first related to pre-service training. Here, an ‘emergency plan’ was implemented (with a
budget of about US$10M) to support the teacher training university institutes. The second,
relating to in-service training, saw implementation of specific training actions relating to
ICT in education. The Minister of Education also signaled that distance education would,
in the years to come, have a significant role in in-service training or as a complement to
pre-service training.
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These intentions are now firmly embedded in school programs, which are being reformed
and modernized by a more systematic introduction of ICTs in the official texts. However,
the Minister of Education has emphasized that the success in the field of ICT relies on
them being truly integrated into the daily pedagogy, and that the educational community
should not underestimate the difficulty of this process.

THE CURRENT SITUATION

Today, at the primary school level, ICT tools are not widespread, and the software that is
available ‘is often not well adapted to the learning methods of primary school pupils’
Moreover, teachers often are not sufficiently prepared to carry out their new role. At the
lower secondary school level, it seems that the use of ICT is especially well-developed in
the teaching of technology as a subject. Programs of other subjects are being progressively
developed to incorporate ICT. At the upper secondary level, students in technological tracks
are becoming practiced in the use of professional software. Students enrolled in vocational
training are being given similar opportunities. Students in general upper secondary
schooling have the option of studying ‘computer science’.

In order to adapt more easily the use of pedagogical products to a use in the classroom, the
Ministry of Education has launched calls for initiatives to identify projects involving teachers
as well as enterprises liable to realize these projects. This program is provided with a little
more than US$7M.

The number of computers per school and the number of computers per student are
increasing. A comparison of the results of a national survey conducted in the fourth semester
of 1998 with that of one conducted in 1997 provides the following ratios: in 1998, there
was one computer for every 17.5 students in lower secondary schools, while in 1997 there
was one computer for every 26 students. At the general and technological upper secondary
schools, the ratios were one for every 7.3 students in 1998 and one for every 12 students in
1997. The vocational upper secondary schools had one computer for every five students in
1998 while the 1997 ratio was one for every eight. Similar comparisons are more difficult
for primary schools, because the method that was used to calculate the ratios was not the
same. In 1998, 79% of the primary schools were equipped with computers, but of these
schools 29% had only one microcomputer, and this might not be used by students (1997
gave a ratio of 1.1 computer for every primary school). While it is possible from these
figures to determine a ratio of one computer for 26 pupils in equipped primary schools,
this figure is only theoretical. It should also be noted that only a small number of schools at
this level have computers linked to an internal network.

The above ratios disguise the fact that the number of computers cited are not proportional
to the size of the school, meaning that schools of bigger size are less well equipped,
comparatively. It should also be pointed out that the quantity of equipment is not always
related to its quality. The most recently equipped schools, for example, usually have more
advanced computers. According to the survey, the location (rural, urban, and so on) of
schools also plays a role regarding differences in the quantity and quality of equipment
across schools.
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In general, however, efforts to achieve connection to an internal network are noticeable. As
of 1 May 1998, this aim had been achieved in 58% of lower secondary schools and 73% of
general and technological upper secondary schools (compared to just under 33% for both
types of schools in 1997) and 51% of vocational upper secondary schools (17% in 1997).

It is in terms of connection to the Internet that progress is most visible, at least for lower
and upper secondary schools (connection appears to have been much slower in primary
schools). According to the national survey conducted at the end of 1998, more than 85% of
general and technological upper secondary schools, 61% of vocational upper secondary
schools (68% of all upper secondary on 1 May 1998 and 30% in 1997), 53% of lower
secondary schools (40% on 1 May 1998 and 10% in 1997), and 10.5% of primary schools
(4.5% on 1 May 1998 and 1% in 1997) did have this connection available. However, this
access appears limited to certain places or working spaces within the schools and to certain
teachers or students. This situation highlights the need to ensure everyone in the schools
has access to Internet, in parallel with the above-mentioned needs for connection to the
internal network (which was the case in only 20% of the schools with access to Internet). It
was expected that all secondary schools would have access to Internet by the end of 1999.

FUTURE PLANS

At the time of writing, it was envisaged that the next few years would be a process of
consolidation. Ongoing efforts were being made to ensure that all students and teachers
would have access, within a pedagogical framework, to ICT by the year 2000. It was thought
likely that connection to Internet at the primary school level would be slower and more
difficult to realize, but it was hoped that at least 50% of primary schools would have Internet
connections by the end of 1999.

A considerable effort was being made at the national and regional levels to create web sites
for information services that would allow all ‘actors’ involved in the educational process
(including parents) to receive all necessary information regarding ICT-related tools
(including the quality of those tools), projects, and official goals. This effort was also being
made to allow as many contacts, collaboration projects, and innovations as possible. The
decentralization of responsibilities in education that has been in process since 1982 in
France has made this wide coordination between partners a necessity. Moreover, the French
Ministry of Education has fully engaged itself in international cooperation in the field of
new technologies in education.

HUNGARY

I. Banfi
EDUCATIONAL POLICY ISSUES

In Hungary, compulsory schooling begins at the age of six. Most primary schools (more
than 90%) cover Grades 1 to 8, and most secondary schools cover Grades 9 to 12.

As early as 1984 a government program required every secondary school (and later the
primary schools, as well) to have a microcomputer. One result of this was that the school
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principals together decided to begin teaching information technology. In 1998, information
technology became an individual school subject, with every student in Grades 6 to 10
required to take at least one lesson in this area a week, so that he or she could acquire the
basic knowledge needed to use information technology. The revision (from the beginning
of the 1990s) of the curriculum for public education had already pointed to this development
and suggested that schools would need to link into worldwide telecommunications networks.
These measures were again highlighted in Hungary’s National Information Strategy 1995
(which was based on the new education law of 1993).

In 1996, the Ministry of Culture and Education launched a large-scale information
technology development program called ‘School-net’. This program has given, from
September 1998 onwards, every secondary school and secondary school student, along
with about 250 primary schools, complete and free access to the Internet. The program has
also, depending on the number of students, provided all schools with a multimedia computer
room containing seven to 16 PCs (the number of PCs depends on the number of students
in each school), each with the necessary software. The implementation of this program has
been slower in primary than in secondary schools, and priority is being given to rural
schools with modest financial resources.”

CURRICULUM

Under the new educational law (1993, and the modified version of 1996), all schools
(teachers) were required to develop a new school development plan based on the National
Core Curriculum (NCC), which was issued by the government at the end of 1995. In
September 1998, schools had to start teaching according to the new curriculum. The NCC
describes only the minimum to be taught for every age group (a core curriculum); schools
may add their own components to this. In order to supportlocal curriculum development,
the National Institute of Public Education created a curriculum databank comprising nearly
1,000 model curricula containing ideas, frameworks, and main considerations. The
databank, available on the Internet, in the country’s pedagogical institutes, and in 31 schools
around the country, contains several types of curricula related to information technology.

INFRASTRUCTURE

In terms of hardware, Hungary’s secondary schools are, thanks to the School-net program
and previous ICT programs, tenders, and support agencies, adequately equipped for both
teaching and using information technology and for access to the Internet. The Ministry of
Culture and Education has also developed a few dozen multimedia packages for various
subject areas, and provided these to schools free of charge. Schools also are able, through
the Internet, to download free educational software developed in Hungary.

The situation is not so favorable in primary schools (attended by most of the 14-year-old
students, the target population for SITES Module-1). Many schools possess only a few and

20 In Hungary there is a wide variety of educational institutions. The majority of the 14-year-old population assessed in SITES
lies in the last grade of the eight-grade primary school while roughly 7-8% of them are in the six- or eight-grade secondary
schools.
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outdated PCs, a situation that makes information technology education difficult and the
use of modern applications (for example, CD-ROMs and Internet) impossible. There are a
few primary schools in villages where PCs are not available at all.

TEACHER TRAINING

At present, there is a shortage of trained information technology teachers, especially in
primary schools. Furthermore, most other teachers do not have sufficient skills to use PCs
and the Internet in their own subjects. The government has given substantial support to
the development and implementation of intensive teacher in-service programs,
encompassing basic level user courses through to tertiary level degree courses in ICT in
education. All such courses (in case accredited institutions or organizations offer them)
are free for teachers. (Those who have already taken such a course can organize training for
their teacher colleagues.) Those teachers who undertake tertiary level training (known as
educational informatics teacher training) and then use the new technologies in their lessons
receive an obligatory 30-50% supplement to their salaries. This supplement is offered as
motivation to acquire new knowledge and skills, and to participate actively in in-service
training. Over the period 1997/98, some 11,000 teachers enrolled in an information
technology course. Unfortunately, it appears that, once trained, some teachers give up their
jobs and use their newly acquired knowledge to leave teaching for better paid jobs.

FUTURE PLANS

Preparing students for the Information Society is at present a strong educational aim. In
the coming years, the Ministry of Education intends to focus more on effective applications
of new technologies than on the development of infrastructure. Considerable financial
support will be assigned for content development, the improvement of the interactive
network system, and teacher (in-service) training.

ICELAND

F. H. Jonsson and A.R. brainsdottir

POLICIES ON ICT IN EDUCATION

The official policy of the Ministry of Education, Science and Culture is that Iceland should
aim to be amongst the leaders in the usage of ICT.* The main policies for ICT regarding
compulsory and upper secondary schools in Iceland are set out in the National Curriculum
Guidelines for Compulsory Schools and the National Curriculum Guidelines for Upper
Secondary Schools, which are issued by the Ministry of Education, Science, and Culture. A
new set of guidelines for both primary and secondary schools was published in 1999.

21 Menntamélaraduneytio (Ministry of Education) (1996) I krafti upplysinga: Tillogur menntamdlardduneytisins um menntun,
menningu og upplysingataekni 1996-1999 (The power of information). Reykjavik: Author.
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Compulsory Schools

Until 1999, compulsory schools in Iceland based their ICT development on policies laid
out in the National Curriculum Guidelines of 1989 as well as on a general policy document
issued by the Ministry of Education in 1996.% The policies from 1989 were stated in general
terms and contained the following main points: all software and teaching aids should be in
Icelandic; there should be at least one computer in every classroom; computers should be
used regularly in classrooms; and every school should be able to access databanks in Iceland
and abroad.

In 1999, the Ministry of Education published new National Curriculum Guidelines.* These
place considerable weight on ICT. For example, the policies for ICT in the old guidelines
comprised only one page but now the policies are over 30 pages long with a quite detailed
set of educational goals for the fourth, seventh, and tenth grades.

The basic idea at the core of these new policies for ICT in compulsory schools is that the
computer is an integral part of modern society. Schools have to prepare students to live in
a world that is permeated with computers at every level.

At the compulsory educational level, ICT should focus on three areas. First, students should
be made familiar with the basic skills and technology necessary for computer use. Second,
they should be taught to use information in a critical and creative manner. Finally, the
outcome should be that, at the end of compulsory education, students are able to enjoy
and participate in culture in a creative and moral manner. Essentially, ICT and computer
usage is not to be taught as a separate subject in schools but should be a part of students’
everyday learning. The Internet should be an integral part of the educational environment
and its use should be encouraged. Students should be able to work independently in
gathering information on the Internet and utilising it in their studies.

Upper Secondary Schools

The national curriculum guidelines for the upper secondary schools do not spell out ICT
policies in the same detail as is done in the guidelines for compulsory schools. Until 1999,
upper secondary schools operated on the basis of guidelines published in 1990, where no
mention is made of ICT policies.”” However, a number of courses in computer usage are
described that are an integral part of many educational programs. The 1999 guidelines
contain descriptions of several computer courses and a discussion of the role of ICT in

21 Menntamalaraduneytid (Ministry of Education) (1996) I krafti upplysinga: Tillsgur menntamdlardduneytisins um menntun,
menningu og upplysingateekni 1996-1999 (The power of information). Reykjavik: Author.

22 Menntamélardduneytid (Ministry of Education) (1989) Adalndmskrd grunnskéla (National Curriculum Guidelines for
Compulsory Schools). Reykjavik: Author.

23 Menntamalardduneytid (1996), op. cit.

24 Menntamélaraduneytid (Ministry of Education) (1999a) Adalndmskrd grunnskéla (National Curriculum Guidelines for
Compulsory Schools). Reykjavik: Author.

25 Menntamélardduneytid (Ministry of Education) (1990) Abalndmskrd framhaldsskéla (National Curriculum Guidelines for
Upper Secondary Schools). Reykjavik: Author.

51



ICT and the Emerging Paradigm for Life-long Learning

general terms.? For further policy guidance, schools have to refer to the general policies for
ICT that the Ministry of Education had published elsewhere.”

The emphasis on ICT for upper secondary schools is similar to policies for compulsory
education. ICT is described as an exciting opportunity to enrich learning at all levels. Schools
should endeavor to make ICT an integral part of all subjects and prepare students to become
life-long users of ICT. Instructional methods should ensure that students are active, not
passive, users of ICT.

The system is financed by the state and by local governments. In 1997, about 5.4% of GDP
was spent on education. The Althing, the Icelandic parliament, is legally responsible for the
educational system. The governing body that administers the system is the Ministry of
Education, Science, and Culture.

THE IMPLEMENTATION OF ICT IN ICELAND

To a great extent, the implementation of ICT is left to individual schools and teachers. In
the last 10 years, there has been considerable movement toward decentralization in the
Icelandic educational system. For example, it is no longer specified down to the last krona
how individual schools are to spend their budgets. A school receives its budget depending
upon its size. If a school can save money in one area, it is allowed to use that money as it
sees fit. Many schools spend more money on computers than their budgets specify. This is
achieved by saving in other areas and by donations from parents, organizations, and private
companies. Schools also can obtain funds for ICT development by applying for grants at
national and local levels.

In Iceland, there are different policies in operation for the purchase of computer hardware.
Many local governments have specified policies in this area, but some schools have also
formed independent policies. The most influential policy statement on the purchase of
hardware was issued by the Ministry of Education in 1993. From that date onward, the
ministry has supported software for DOS and Windows operating systems only. As a result,
Apple computers have lost most of their support in schools.

It is the policy to buy multimedia computers with an Internet connection for primary,
lower secondary, and the upper secondary schools. In all schools, the exact number of
computers needed is left to the school principal to determine. Most schools buy their
computers, but recently there has been a movement toward leasing computers from
computer firms or financial companies. It is believed that this will be cheaper in the long
run and will enable schools to offer recent rather than outdated computers to their students.

In 1988, the Ministry of Education and the Computer Center at the University of Iceland
started to cooperate on acquiring and developing computer software for Icelandic schools.
The operation moved to the National Center for Educational Materials in 1992. This project
has led to the publication of over 100 educational computer programs in Icelandic. Most
were translated from other languages, but 11 were written in Icelandic.

26 Menntamalaraduneytid (Ministry of Education) (1999b) Adalndmskra framhaldsskéla (National Curriculum Guidelines for
Upper Secondary Schools). Reykjavik: Author.

27 Menntamalaraduneytid (1996), op. cit.
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There has not been a comprehensive policy for the implementation of educational software
in schools. Several studies have shown that educational software is already widely used in
schools, both in specific subjects and remedial teaching. However, its use depends on the
interest of individual teachers or schools.

It is the policy of the Ministry of Education that all teachers be well versed in the utilization
of computers and ICT. All recently graduated teachers, both at the compulsory and upper
secondary levels, are well versed in ICT, because the subject is now part of the curriculum
for teachers. In recent years, older teachers have also had the opportunity to train in this
field. Computer courses are now part of the in-service training that is offered to teachers.
Many teachers have also attended computer courses that are available to the general public,
and there have been a number of instances where all the teachers in a school have attended
a computer course together.

ISRAEL

D. Mioduser, R. Nachmias, and A. Baruch

INTRODUCTION

Israel, acknowledging the importance of ICT in education, as well as in the industrial world,
has allocated a significant amount of educational and financial resources to the application
of ICT in the educational system over the past 20 years.

Computers were first introduced into the Israeli educational system at the high school
level as early as the 1970s. The main focus at this time was on ‘computer science studies’ In
the late 1970s, computers were introduced at the elementary level as well, and throughout
the entire educational system, in the form of computer-assisted instruction (CAI), involving
mostly tutorial drill and practice systems, and serving teachers and students in several
curriculum subjects. In the 1980s the introduction of computers into the educational system
was still not systematic, remaining unorganized and local in concept (in terms of policies
and projects). Although computer usage at this time was perceived basically as a complement
to former activities, CAI use broadened to include data organization and manipulation
activities.

‘The National Computerization Program’—Turning Point

During the 1990s the introduction of computers was a high priority for the Israeli education
system. In 1990 the Israeli Minister of Education appointed a committee to examine the
promotion of science and technology in the Israeli education system. The agenda also
included the development of a national policy for the implementation of computers in
Israeli schools. On the basis of the resulting report, a national five-year plan (1994-1998),
known as The National Computerization Program, was established. The program aimed
at promoting the teaching and implementation of computers in Israeli schools, with the
ultimate intention of improving the educational system altogether. It included goals and
guidelines for the implementation process, as well as focuses and emphases according to
age levels.
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OBJECTIVES

The implementation of the schools computerization program has been one of the central
initiatives of the educational system during the second half of the 1990s. The principal
objective of this initiative is to ensure that all teachers and students in Israeli schools can
operate computers, with a ratio of one computer for every 10 students.

The two central educational objectives of the program are:

1. to expose students to information and communication technologies, and impart basic
capabilities for their functioning in the ICT-rich society in which we live;

2. to assimilate information technologies in the school as leverage for pedagogic changes
and as a tool for improving teaching in various domains.

The operational objectives of the program include:

+ improving teaching processes, moving from the concept of the teacher as someone who
conveys material to a passive learner, to that of someone who fosters the active
participation of the learner;

+ reorganizing the learning environment to enable a variety of teaching methods;
+ encouraging the independent, creative, investigative, and experiential learner;
+ providing solutions for students with different learning styles;

+ augmenting cooperation among students, among students and teachers, and between
the school and the community.

IMPLEMENTATION PRINCIPLES

The central components of the plan involved: (i) implementing the necessary infrastructure
throughout Israeli schools within a five-year period; (ii) ensuring that students acquired
computer literacy; (iii) assimilating computers in different subject matters; (iv) advancing
teachers’ knowledge of ICT and intensifying their routine training; and (v) implementing
national programs and initiatives.

The focus of the program at first was to computerize junior high schools because of changes
in the structure of the Israeli educational system. Also, it was thought that placing computers
at this level would ensure optimal benefit from the use of computers. Moreover, it was
considered politic to place them here because these schools had been discriminated against
in the past in terms of resourcing.

The main application principles of the program were as follows.

« Integration of systems—computerization package: The program included the appointment
of integrators (companies) for executing the facets of the plan. The school ‘computer
packages’ offered by the integrators were financed by the Ministry of Education, the
local municipalities, and a non-profit national organization allocating funds for
educational and social issues.

+  Standardization of configurations: Standard configurations for hardware were defined
by the Ministry of Education. The ministry also set standards for software, which were
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obligatory for all companies involved in developing educational software. As for
communication standards, these were established only after the first years of the
implementation of the program, and became operational in its last two years. A yearly
databank of authorized software for educational purposes was published and distributed
to schools and educational centers. All standards were upgraded and updated on a yearly
basis in accordance with technological developments.

+ Supervision and control: The National Computerization Program plan included an
evaluation component in the form of a control and assessment department. The
department evaluated the computerization process as a whole and throughout all its
stages, from planning through to implementation. It also evaluated the acquisition of
target computing skills at each age level and in accordance with subject matter, the
improvement of teaching skills as a result of training, and the process of purchasing
hardware and software.

+ Teachers as a vital component: Special attention was given to training both students and
in-service teachers in the use of modern technology. The policy intended to instill in
teachers the view that computer technology is a vital component of teaching practice
and future curricula.

+ Demonstration schools: Ten schools throughout the country, mostly six-year combined
junior and high schools, were chosen as demonstration schools. These schools received
additional professional and academic support and coaching. They functioned as real-
life laboratories, where the aims were to develop novel means of assimilating advanced
technologies into teaching and learning, to apply recent and modern teaching-learning
methods, and to examine and test new theories in the field of computer applications as
well as working patterns applicable to all schools.

« ‘Computer for every child’: 1997 saw the implementation of a project designed to
complement the National Computerization Program. The project, under the patronage
of the Israeli Prime Minister, sponsors computers for underprivileged Israeli children,
for their use at home. The hope is that the project will help shatter the cycle of poverty
and lack of opportunities that these children experience. In addition to receiving
hardware, software, and technical support, the children and other members of their
families are trained in how to use the technology.

INITIAL ABRIDGMENT AND OUTCOMES

During the first stage of the National Computerization Program (1994-1998), about half
of the schools in Israel were computerized, averaging 300 schools per annum. The program
administrators set the student:computer ratio for the distribution of computers at 1:10. By
the year 2000, it was expected that an additional 15,000 ‘computing packages’ would have
been distributed to families throughout the country through the Computer for Each Child
Project.

By the end of 1998, the National Computerization Program, with the help of funding from
some other sources (municipal, local, private), had brought 30,000 computers (along with
their required peripheral equipment, software, and courseware) into Israeli schools. These
schools, in accordance with the goals and aims of the program, all received guidance from
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skilled computer trainers. Each school also received group training over a period of two
years.

The annual sum expended on the National Computerization Program approached 1% of
the total national expenditure on education. Over 90% of secondary schools, 40% of
elementary schools, and 125 special education schools were computerized. At the time of
writing, the program had just come to the end of its five-year period. However, some initial
assessment data relating to the program’s implementation were already available.

These data show that most of the resources have, in practice, been invested in establishing
the hardware infrastructure. In many schools the program has produced only minor changes
in the teaching and learning processes. Achievement of the required changes doubtless will
necessitate innovative educational thinking and a greater assimilation of ICT in teaching
and learning. Some special schools (amongst them a few of the demonstrative schools) are
starting to show the beginnings of innovative thinking and practices, but many schools are
continuing to use computers in a way that makes little use of their potential for advancing
education.

During its five years, the program established teacher-training routines in most
computerized schools. Some of these schools even produced local leaders and officeholders
who are leading the assimilation process. Nonetheless, some teachers still lack sufficient
training to generate a substantial change in ways of teaching various subjects.

VISIONS AND DIRECTIONS

In 1997, the Ministry of Education and Culture established a committee to plan the
implementation of the Second Five-Year Program. The aim of this stage has been to expand
and intensify the computerization process based on the lessons and conclusions drawn
from the first stage. This second program is focusing a great deal of its efforts on integrating
the new technologies within the schools. A particular emphasis is that of using the technology
to foster individual learning (thereby enhancing knowledge and communication
possibilities) and to promote the acquisition of life-long learning skills. Better and more
powerful control and assessment procedures also are being brought into play.

ITALY

R. Melchiori

INTRODUCTION

Over the last few years, an accountability drive has characterized many aspects of the Italian
public sector, including education. Since 1993 the successive governments have made
educational reform a frontline policy and, in the process, have radically changed Italian
schools. A cornerstone of the reform has been that of stressing and promoting each school’s
autonomy to carry out its teaching programs as it sees fit. In 1997, as part of the reform
process, the government brought in a series of national legislative measures that have steered
schools toward a phase of great changes; a phase that is still underway.
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POLICIES ON ICT IN EDUCATION

The policies on ICT education can be described according to three time periods that followed
on from the founding of special sections for software programmers in the technical and
commercial schools.

First Period (1972—1985)

ICT technologies were developed at the upper secondary school level following the
introduction of experimental curricula for the above-mentioned software programmers.
At the same time, experimental activities were promoted in the upper schools of the licei
classici and licei scientifici (where computer science was included in mathematics), and in
the vocational schools (where an experimental project called ‘computing’ was being carried
out). The 1982-1985 period saw hundreds of technical schools involved in the promotion
of experimental national activities, such as the projects ‘Ambra’, ‘Ergon’, ‘Orione’, and ‘Igea’.

Second Period (1985—1992)

During this period the ministry issued a national plan for introducing computer science in
all upper secondary schools. The plan aimed to:

+ introduce basic concepts of communication, for example, signal and code;

+ use a systems approach;

+ accustom students to models of reality, given that computer science languages are based
on symbols language;

+ help students acquire an awareness of the instrumental and indirect features of computer
science;

+ give students opportunities to reflect on aspects of change that ICT has brought to work
and society.

To realize these targets, schools would be required to:
+ use computers as pedagogical tools;

+ teach students the basics of computers and computer science (algorithmic, data
structures, functional structures);

+ teach students how to use didactical and application software (word-processing,
spreadsheets, databases, graphics).

The plan was first fully realized in the curricula of mathematics and physics in the first and
second years of upper schools, and was extended to include certain other subjects in the
final three years of the 1985-1992 period. It encompassed 90% of the upper secondary
schools and offered approximately 3,000 teacher training courses (over 700 teachers received
training). During this period, some experiments were carried out with regard to the use of
information technologies in the pedagogical and didactical activities of primary and lower
secondary schools.
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Third Period (1997—2000)

This period has seen the Ministry of Public Education launching a large-scale program for
spreading ICT throughout Italy’s entire school system. The program, named ‘Programma
di Sviluppo delle Tecnologie Didattiche 1997-2000 (PSTD)’ and involving a vast public
investment, has the following objectives:

+ helping students master multimedia so that they understand and can use the different
tools;

+ supporting new styles of learning, communication, and planning;

+ improving teaching/learning processes and didactical organization within single subjects
and across subjects;

+ developing the professionalism of teachers by offering training and providing them with

the tools and services they need for their daily work.

In order to systematize the intervention, while at the same time allowing it the flexibility to
accommodate different requirements and realities, PSTD was broken down into several
projects (each capable of absorbing sub-projects). These were:
1. General projects:

A. refresher courses for teachers

B. classroom multimedia;
2. Special directed project;
3. Pilot project.

The funds assigned to PSTD were as follows:

Years Lire (in billions) Euro

1997 159.9 82.985.386
1998 271.5 141.440.501
1999 367.5 191.544.885
2000 191.0 99.686.848
Total 989.9 516.179.541

ICT IN THE CURRICULUM AND ICT USE

The inclusion of ICT in the primary and the secondary schools has always been carried out
within existing curricula rather than through a specific subject. Many primary school
teachers use the computer for educational purposes. In those primary schools with ICT,
each student uses computers for about 10 hours during a school year.

In the lower secondary schools, most teachers of technical disciplines use the computer as
a support when teaching word-processing and database applications and when carrying
out Internet-related projects. On average, in those lower secondary schools with ICT, each
student uses the computer about 30 hours across all three school years.
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In the first and second years of upper secondary schools, the computer is used to teach
mathematics and physics. The computer is therefore primarily used for ‘drill and practice’
In the three-year period of upper secondary school, ICT is taught as a specialized subject
in most technical, vocational, industrial, and commercial schools. In the other secondary
schools, ICT is mainly used within subjects such as Italian language, science, mathematics,
and physics. On average, a secondary non-specialist ICT student uses the computer about
two hours every week, for five years, while the specialist student uses computers about two
hours, for the first and the second years, and nine hours for the following three-year period.

MONITORING THE OUTCOMES OF THE PROGRAM

The progress of PSTD is evaluated through a monitoring program that includes collection
of data at the end of each school year. The first such collection was carried out in September
1998 using a school questionnaire that was completed by the school principals or their
delegates of all the financed schools (5,320 schools for Project 1A and 1,898 for Project 1B)
By 30 September 1998, 3,720 schools of the 1A group (70% of the total) and 1,242 of the
1B group (65% of the total) had completed the questionnaires (giving a total response of
4,962 questionnaires).

In addition to the school questionnaire, a questionnaire was sent to a sample of 18,750
teachers. The 1A and 1B projects involve teachers in different ways. The 1A project essentially
provides teachers with updates on the main themes of the new technologies, while the 1B
project expects that teachers will experience multimedia didactic activities alongside their
students. The results of this survey showed that the level of participation of teachers in the
projects is substantial. The 1A project involved 104,380 teachers, that is, 41% of the regular
teachers working in the schools financed by the PSTD or, to put it another way, an average
of 28 teachers per school. The 1B project involved 32,877 teachers, that is, 37% of regular
teachers or an average of 26 teachers per school.

K. Shimizu

MAJOR DOCUMENTS INFLUENCING ICT POLICIES ON EDUCATION

In Japan, three major policy recommendations have influenced ICT-related developments.
These are:

1. The Second Report on Educational Reform (1986): Released by The Temporal Council of
Education, this report focused on the necessity to modernize Japanese education for the
future and pointed out the importance of ICT and its impact on education. It
recommended the following actions related to ICT: (i) develop ICT education to meet
the needs of the Information Society; (ii) use the potential power of ICT to activate all
educational institutions; and (iii) take into account the ‘light and shadow’ cast by ICT
and its ability to humanize the educational environment.

2. The First Report on Japanese Educational Policies towards the Twenty-first Century (July
1996): This report, released by the Central Council of Education, played a crucial role in

59



ICT and the Emerging Paradigm for Life-long Learning

determining the Ministry of Education’s educational policies. It strengthened the actions
recommended by the previous document and included several new, more concrete
suggestions: (i) the systematic implementation of information education in the Japanese
curriculum; (ii) a qualitative improvement in school education through the use of the
information communication network; (iii) the creation of ‘new schools’ designed to
meet the needs of the anticipated information- and communication-rich society; and
(iv) the implementation of measures designed to overcome the ‘shadow’ of ICT (such as
weakened human relations and a diminishing experience with nature) and to cultivate
a moral and balanced mind for life in an information society.

3. The Education Reform Program (1998): Released by the Central Council of Education,
this program built on previous recommendations, called for further advancement of
ICT in education, and identified feasible programs to be implemented by the ministry.
For example, this document called for Internet to be introduced into all secondary and
special schools by 2001 and into all elementary schools by 2003.

The recommendations of these reports are presently being implemented by the Ministry
of Education, local governments, and local boards of education.

EQUIPPING SCHOOLS WITH HARDWARE

The first program to equip schools with computers began in 1990. Carried out by the
Ministry of Education, it aimed to provide all elementary schools with two computers, all
junior secondary schools with 22 computers, all general senior secondary schools with 23
computers, and all special schools with five computers. The ministry makes subsidies to
local governments for teachers’ salaries to ensure that the number of students in each
classroom is no more than 40 at all levels. On the basis of this class size standard, elementary
schools had to have at least two computers for demonstration or teacher use, while junior
and senior schools had to have at least one computer per two students in a computer
laboratory.

The second program began in 1994 with the aim of equipping elementary, junior secondary,
general senior secondary, and special schools with 22, 42, 42, and 8 computers respectively.
Under this program, elementary schools should have one computer per two students in a
computer laboratory, and junior and senior secondary schools should have one computer
for each student in a computer laboratory.

Although the ministry set the policy, its implementation was left to local governments,
which meant that the actual funding came from them and the boards of education. As a
result, the actual number of computers in classrooms differed from school to school.
Ministry of Education statistics for 1998 revealed that 95.1% of elementary, 99.8% of junior
secondary, 100% of senior secondary, and 98.6% of special schools were equipped with
computers, and that the average number of computers in the schools was 10.4, 28.1, 71.1,
and 11.4 respectively for each school type. However, a new funding program aimed at the
extensive implementation of ICT in schools from the year 2000 had already been proposed
by the Task Force Commission in its 1988 report, Realizing the Educational Environment
for the Advancement of ICT (1998). The commission took into consideration the
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implementation of ICT not only in schools but also in educational institutions outside
schools.

INFORMATION EDUCATION IN THE SCHOOL CURRICULUM

Information education as a part of general education (and not as a vocational subject) was
first included in the ‘Course of Study’ released in 1989. The Course of Study is a legal
document that provides guidelines on the content of the Japanese school curriculum from
elementary to senior secondary levels. It is determined by the ministry and provides the
basis for the selection of national textbooks. In the 1989 document, ‘foundations of
information’ was introduced for selection in the subject technology and domestic science
at the junior secondary level, while computer studies could be offered as a school option
under the ‘other subjects’ curriculum at the senior secondary level. At the elementary level,
the Course of Study recommended the use of computers as an effective educational tool in
all subjects.

A drastic step was taken in the subsequent Course of Study, released in 1998. Here, the use
of computers was spelt out for all subjects at the elementary through senior secondary
levels. The document called for a new compulsory general subject, ‘information’, to be
introduced into the senior secondary curriculum, and for all senior secondary students to
learn ‘information A, B, or C’. ‘Information and computer’ (formerly ‘foundations of
information’) would become a compulsory area in the subject technology and domestic
science in the junior secondary curriculum. Information would be included as a key area
in the lessons called sougouteki gakusyu no jikan (integrated study hours), and these would
be introduced into the school curriculum at all levels. The 1998 Course of Study therefore
set a course whereby information education will be implemented extensively throughout
the Japanese school curricula. This action corresponds to the systematic implementation
stated in the First Report of the Central Council of Education.

INTERNET IN SCHOOLS

The number of schools in Japan with access to Internet has grown rapidly in recent years.
At the time of writing, and according to figures provided by the Ministry of Education,
13.6% of schools at the elementary level, 22.7% of schools at the junior secondary level,
37.4% of schools at the senior secondary level, and 21.9% of special schools had access to
Internet. As stated in the Educational Reform Program (1998) report, Japan’s aim has been
to have facilities for Internet access to all its junior and senior secondary schools in place by
2001 and to distribute these facilities to all its elementary schools by 2003.

Another report, released in 1998 by The Task Force Commission on the Promotion of
Internet in Education and backed by the Ministry of Education, sets out future actions
regarding Internet use in schools. The key recommendations are as follows:

« enrichment of educational content on the World Wide Web;
« filtering illegal and harmful information on the Internet;

+ setting up organizations for using Internet in schools and in districts;
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+ establishing support systems for Internet use in schools and in districts;

+ easing schools’ burden on ICT-related expenditure.

This proposal will serve as a very influential document when the ministry decides on the
actual budget for ICT. Local governments also will take this document into account when
they set out the actual funding.

MISCELLANEOUS

The Ministry of Education has led several experimental projects on the use of ICT in schools.
Although backed by the ministry, these projects have been carried out by various public
organizations. In 1994, the Computer Education Center (CEC) began the ‘100-schools
Networking Project’ This project evolved into ‘The New 100-schools Networking Project,
which began in 1997. The ‘Ko-Net Plan (Children’s Network Plan)’,a more extensive version
of the ‘100-schools Project,, has involved over 1,000 schools and, like its predecessor,
developed innovative practices on Internet. The Ministry of Education has also, since 1994,
provided research and development funding for educational software, an initiative that
has produced almost 100 items of educational software.

Another important factor influencing ICT implementation is teacher training. The ministry
has provided in-service teacher training courses on computer use for over 20 years as well
as in-service computer coordinator training courses since 1993. In addition, it has required,
from the year 2000 on, all pre-service teachers to take two units of ICT and at least one unit
of ‘method and technology of education’

LATVIA

A. Grinfelds

BACKGROUND HISTORY

In the period from 1940 to 1990 the Latvian education system was part of the closed and
centralized education system of the former Soviet Union. It was not until 1990, after
regaining its independence, that Latvia was able to start reforming its society and education
system. Since 1985 the policy for computerization of the education system of Latvia has
focused on all general education schools. However, the taking into account of existing
limitations has seen priority being given to secondary schools.

19851990

A full-scale installation of computer laboratories in Latvia’s secondary schools began in
1985 as part of the former Soviet Union’s general program of ‘informatization” of the
education system. All secondary schools in Latvia were equipped with homemade personal
BKs—computers with 16-bits processors. Unfortunately, these computers were totally
incompatible with IBM personal computers, a fact that caused significant difficulties when
the process of acquiring IBM-compatible personal computers started.
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Within the framework of this program, the new subject of ‘informatics’ was introduced in
the curriculum of secondary schools, and a set of textbooks was published to support this
subject. Because BK computers had poor application software, relatively high attention
was paid to programming.

199171997

After regaining its independence, Latvia faced many serious problems and tasks in almost
all branches of life. One obvious example was the need to develop and improve the education
system so that it could meet the needs of an upcoming open society. During this period,
the development of information and communication technologies in education stagnated
because nationwide initiatives to acquire modern computers were almost non-existent.
For the schools, it was a matter of ‘serve yourself’, which some local school boards and
schools managed to do by finding counterparts from Western countries, which supported
their efforts to acquire new technologies.

One of the most important events during this time was Latvia’s participation in the second
phase of the IEA Computers in Education Study (1991-1994). This study saw an
international comparative assessment of the Latvian education system’s use of ICT carried
out for the first time.

CURRENT ACTIVITIES

Taking into account the rapidly strengthening impact of ICT on society and the marked
tendency for industrial societies to evolve into ‘information societies’, the Latvian
government decided, at the end of 1997, to make a substantial investment, that of integrating
ICT throughout its education system. Three main objectives were set for this program:

1. To develop a computer network for the education system of Latvia. This initiative
included establishing a physical network for all levels of the education system as well as
a broad set of databases for use by educational administrators.

2. To develop modern computer laboratories with access to the Internet in all of the more
than 1,100 schools of general education in Latvia (elementary, primary, and secondary
schools).

3. To develop in-service teacher training in ICT use in different subject areas.

During 1998, emphasis was put on developing information databases for the education
system. At the same time, 39 regional computer centers containing 12 networked computers
for students and one computer for teachers were developed across the country, and in-
service teacher training programs began in the regional centers.

The local government of Riga (the capital of Latvia) announced another significant two-
year (1998-1999) investment program. More than 25% of all secondary schools of Latvia
are located in Riga, and the local government of that city decided to invest about US$2M
per year to equip the schools there with modern computer laboratories and to connect
them to the Internet.
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The premise that most in-service teachers should be trained to use ICT required the
development of a course system and methodological aids. Latvia therefore is now
participating in the international Nordic-Baltic project, ‘Establishment of the Nordic-Baltic
Network of Research and Development Centers for use of ICT in Teacher Training’

IMPLEMENTATION STRATEGIES

Until now, implementation of ICT in schools has focused on the inclusion of ‘informatics’
as a separate school subject in the curriculum of secondary schools. This means that, in
most cases, the computer has formed the object of study and the tool for acquiring ICT-
related knowledge and skills. Over the last few years, this situation has changed slightly
because more attention has been paid to innovative teaching practices (including the
integration of ICT) in different subject areas. ICT is also being integrated into other activities
performed in the schools.

The current trends have been reflected in the new National Compulsory Education Standard,
which states that it is important for teachers and students to master information technology,
the computer in particular.

SOFTWARE AND THE INTERNET

A set of standard software packages is installed on all computers acquired for use in schools:
MS Windows *98, MS Office 97 Pro, and Lotus Notes for access to information databases.
Additional software can be installed should teachers of informatics or of other subjects
assume that it is necessary for improving instruction.

Specific subject-related software is not widespread in Latvian schools. The main reasons
relate to problems with adapting software, teachers not knowing how to use ICT, and
software designers lacking interest in producing domestic software for instructional
purposes in different subject areas. During the last two years, only one instructional
multimedia CD-ROM—on the history of Latvia—has been produced. A more specific
CD-ROM, containing an overview of the results of the first year of the ICT investment
program, was produced in 1999.

The use of the Internet is not yet part of everyday life in Latvian schools. This situation is
mainly due to the lack of online connections. Other obstacles include an absence of clearly
stated recommendations/requirements on Internet use in different subject areas and the
low motivation of subject teachers to change their instructional methods.

TEACHER TRAINING

As was mentioned above, in-service teacher training is one of the most urgent issues
regarding the implementation of ICT in different subject areas. Three factors inhibiting
in-service teacher training in ICT are:

+ Low motivation, especially among older teachers, to acquire ICT-related knowledge and
skills.
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+ Low motivation to change methods of teaching used in particular subject areas. This is
especially true of older high-rated teachers, who have successfully used classic teaching
methodology for decades.

+ A moderate knowledge of English. This is a serious problem for most teachers in Latvia.

In an effort to overcome these barriers, a special sub-program designed to speed up the
process of teacher training in ICT use both in general and subject-specific areas has been
developed within the main ‘informatization” program. Pre-service training of student
teachers is encompassed in the requirement (compulsory) that all first-year university
students use ICT.

SUMMARY

The ongoing integration of ICT in Latvia’s education system reflects the growing interest
of educational policy-makers and the government to proceed as quickly as possible with
overall computerization of the education system at all levels from the smallest elementary
school through to school boards and the Ministry of Education and Science. The launch of
nationwide programs that are supported financially by the government allows us to
anticipate with reasonable optimism that the wide and effective use of ICT in the education
system of Latvia will become a reality in the near future.

LITHUANIA

L. Markauskaite

INTRODUCTION

Secondary education in Lithuania involves three stages: primary (Grades 1-4), basic (5-
10), and upper secondary (11-12). Education is compulsory for all residents between the
ages of six or seven and 16. Most secondary schools are public and fully funded by the state.
There are more than 700 upper secondary schools (Grades 1-12), with a total of about
440,000 students, as well as 575 basic schools (Grades 1-10), with more than 62,000 students.
The education system in Lithuania is centralized: the Ministry of Education and Science
controls most decisions and policy formulations. Nowadays, the education system is moving
away from a state-controlled model to a state-supervised model.

CURRICULUM

ICT presently forms a separate compulsory course in upper secondary schools (Grades
11-12). The course involves 68 hours of class time. During the school year 1999-2000,
‘informatics’ became part of the basic school (Grades 9-10) compulsory curricula. The
course consists of the following parts: information (basic ICT concepts), algorithms
(programming), computers (hardware, operating systems, software, etc.), and information
technologies (word-processing, spreadsheets, etc.). The use of ICT for teaching and learning
other subjects is optional.
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Students learn most of their ICT-related knowledge and skills during the informatics course.
However, the SITES results (see Chapter 3) indicate that the majority of students acquire
their ICT-related skills in the upper grades of the school.

School administration boards decide how computers are to be used in schools, but it is
usually teachers who take the initiative to use them in the first place. Although schools take
a constructivist approach to learning, they presently are unlikely to use ICT in this manner
for various reasons, including a lack of hardware and software and a lack of qualifications
and experience among teachers.

INFRASTRUCTURE

The introduction of computers into secondary education began in the mid-1980s. In 1986
informatics became a compulsory subject in all secondary schools. Since then, the
government has endeavored to provide secondary schools with computers as a tool for
learning this subject. Until 1994 the purchase of computers for Lithuanian secondary schools
was systematically financed from the state budget. Government-supported expenditures
amounted to approximately US$250,000 annually. By the end of 1996, only 71% of
secondary schools had one or more computers, and the student:computer ratio was 1:84.
More than 30% of the computers were 8-bits.

In 1996, the Ministry of Education and Science implemented a two-year project known as
‘Computers for Secondary, Vocational, and High Schools in Lithuania’ The budget for this
project was approximately US$7M. The project focused on the following initiatives:

+ providing each secondary school with at least one computer with a modem and necessary
software;

+ building up an educational computer network;
+ establishing the necessary infrastructure for teacher training;

+ undertaking preliminary teacher training.

In 1998, government expenditure on ICT projects was about US$500,000. Today, the
purchase of equipment is usually supported by local authorities and various non-
governmental funds, but it is the schools that do the actual buying. It is worth mentioning
that the basic schools are still poorly equipped. Only about 15% of them have any computers
atall.

As the SITES results set out in Chapter 4 show, the number of computers available varies
from school to school. Less than 30% of the students have a chance to use computers at
school. The small difference between student:computer ratios for the grade range versus
the ratios for the entire school (Tables G.1.1-G.1.3) indicates that most school computers
are used by students across school grades. However, a deeper analysis of results shows that
it is students in the final grades of the lower secondary school and upper secondary school
who make the greatest use of them. Younger students have fewer opportunities to access
computers at school. These results reflect the national policy on ICT in education; namely,
that computers are to be used mainly by upper grade students studying the compulsory
subject informatics.
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In regard to the quality of the computer equipment available, a substantial number of
outdated and obsolete computers remain in the schools, with less than 20% of them suited
for multimedia. This situation is not surprising given that the national government, local
authorities, and the schools lack funding to buy up-to-date equipment. However, the older,
less powerful equipment is adequate for learning programming.

Most of the equipment consists of stand-alone computers. It should also be noted that
local area networks are not widespread, as most schools have too few computers (usually
one) to warrant them.

Although most of the secondary schools have access to Internet, their dial-up connections
tend to be slow, and they tend to use only email (without the WWW). Schools cannot
afford to get better connections (such as a leased line) because of high prices and Lithuania’s
weak telecommunications infrastructure (the latter is a particular concern in rural areas).
As only one or a few computers have simultaneous access to Internet, global networks are
generally restricted to information exchange and extracurricular activities. Internet is rarely
used for instructional purposes in most schools. The small number of WWW home pages
for Lithuanian schools also confirms that Internet use in education remains marginal.

The ICT concerns most frequently mentioned by school principals and computer
coordinators were an insufficient number of computers, an insufficient number of
peripherals, out-dated school networks, and other hardware-related problems. These results
reflect the technical difficulties being experienced by schools. Unfortunately, they do not
give any indication of the extent to which software and teacher training issues are problems.

STAFF DEVELOPMENT

The Ministry of Education and the school-governing boards have made ICT training for
teachers a priority, and have allocated funding for in-service training. The ministry requires
that staff at the gymnasium level of the secondary schools have an ICT qualification. SITES
results show that about 25 to 30% of schools provide rewards to encourage teachers to use
ICT. However, these measures are on a small scale and are not producing the desired results.
Most teachers still have only a rudimentary ICT knowledge. Furthermore, they lack ongoing
training and external ICT support. The ICT-related knowledge of student teachers is also
highly insufficient. The ministry and teacher training institutions are working together to
find ways of ensuring that student and in-service teachers receive the necessary ICT training.

MANAGEMENT, ORGANIZATION, AND SUPPORT

For along period, the Lithuanian education system was highly centralized. The Ministry of
Education and Science prescribed curricula and selected and purchased educational tools.
Nowadays, schools have more power to make their own decisions on which tools to buy
and the purposes for which they should be used. However, school principals still expect the
Ministry of Education to provide the necessary hardware and software, train teachers, and
prescribe curricula.

National curricula and other educational laws offer few guidelines on ICT use in schools.
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As such, the decisions made by schools in this area are crucial for the successful integration
of technology throughout the Lithuanian educational system. However, SITES data show
that only 30% of schools have written polices on the use of ICT, indicating that many
schools are not assuming responsibility for ICT-related activities. Also, it is only recently
that principals have begun using computers for school management.

A big disparity exists between urban and rural schools regarding ICT usage, with the
situation more favorable in the urban regions. Most urban schools offer full secondary
education (Grades 1-12), are equipped with computers, have more than 10 years experience
of teaching informatics and using ICT, and have skilful informatics teachers or ICT
specialists. Most basic schools (Grades 1-10) are located in remote country areas, and only
about 15% of these schools have one or more computers. The student:computer ratio and
other quantitative estimates for lower secondary schools would be much worse than SITES
data indicate were non-using schools taken into account.

LUXEMBOURG

B. Eschman

CONTEXT

Luxembourg, the smallest member-state of the European Union, with approximately
400,000 inhabitants, has a unique linguistic situation. Its three national languages
(Luxembourgish, German, and French) all serve as languages of instruction in the schools.

After two years of obligatory preschool education and six years of primary education,
students attend either general secondary education, which is intended ultimately to lead to
academic training, or technical secondary education, which is vocationally oriented.

While most of the responsibility for preschool and primary education lies with the local
authorities, secondary education is in charge of the Ministry of Education and Vocational
Training. Each secondary school has a principal and an official ICT coordinator, who is
usually a teacher who has been given exemption hours for this function. At the preschool
and primary level, a school committee constituted by the local authorities carries out
functions of this sort. Given that the SITES Module-1 design is explicitly directed at
principals and computer coordinators, Luxembourg decided not to include the primary
school-age population in the SITES Module-1 study.

GENERAL POLICIES

The policies of the Ministry of Education and Vocational Training concerning the

pedagogical use of ICT are directed at fully realizing the teaching and learning opportunities

of these technologies. The ministry’s broad objectives therefore are as follows:

+ To develop in all students the competencies of information processing, communication,
expression, and creativity.

+ To instigate, diversify, individualize, and democratize the means of learning and thus
better adapt the school to the aspirations, interests, needs, and resources of each student.
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+ To help students develop independent and life-long learning strategies that include ICT
so that they can better fulfill their personal aspirations in the modern information and
communication society.

The ministry consequently requires that ICT be integrated into general school activities
and into inter-disciplinary projects. First and foremost, a pedagogical project has to be
developed that precedes the purchase of hardware and software. In particular, classroom
space will have to be reorganized to accommodate the new equipment, and other ‘material’
tasks associated with the introduction of ICT will need to be undertaken at the local level.
Involving the relevant people at all levels, especially the local level, is particularly important,
given that no one solution or type of ICT equipment will suit all local settings.

CURRICULUM AND GOOD PRACTICES

In general, the curricula do not dictate how ICT should be taught in the schools. Rather,
they suggest a diverse range of ways in which ICT can be used as part of pedagogical
processes. Computer use is not compulsory but is strongly recommended in the primary
curriculum. Teachers have access to many ICT-related teaching strategies, such as those
based on projects like DECOPRIM (a primary-level project directed at developing students’
communication and expression competencies; see www.decoprim.lu).

Students at the general secondary level are required to take computer awareness courses in
the last year of obligatory education (that is, at age 15), while those in technical secondary
education must take these courses from their first year on (that is, from age 12). Students
taking specialist subjects during their secondary education are also required to take computer
science courses.

All students and teachers are strongly encouraged to use nationally developed pedagogical
software such as TEO (Text Editor Oral; see www.men.lu/script/deco/teoflex.htm) or the
CD-ROMs ‘Lisboa’ and ‘Instruction Civique’, and to participate in national competitions
and projects (for example, ROBBI and Cyberlycée Luxembourg) and international
competitions and projects (for example, ‘Netdays’ and the ‘European Schoolnet’).

INFRASTRUCTURE AND SUPPORT

Since 1990, Luxembourg has had a national teleinformatics network for education (Réseau
Téléinformatique de ’Education Nationale; see www.restena.lu), which offers a multitude
of services for schools (for example, free ISDN Internet access), teachers, students, and
central institutions. All secondary and higher educational institutions, as well as the ministry,
many primary schools, and many individuals are linked to the system.

To receive help and information on the purchase and installation of equipment and software,
the local authorities (for the preschool and primary levels) and the school communities
(for the secondary level) can contact the Centre de Technologie de 'Education (CTE); cf.
www.cte.Ju. Recommendations regarding basic equipment needs are also available from
the CTE.

While the local communities finance most of the ICT equipment at the preschool and
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primary levels, the Service Informatique, a department of the Ministry of Education and
Vocational Training, is responsible for the basic equipping of secondary schools. In addition,
local communities or schools that are ready for a major school development project can
submit a request for funding under a given budget title. Furthermore, in the autumn of
1998, a national initiative was launched that offers an additional budget of LUF1IM
(approximately Euro2.5M) for improving ICT in secondary schools. Some SITES Module-
1 results would look quite different if the study had been conducted in 1999, after the
‘100M project, instead of in 1998.

With regard to educational software, the country’s small size and its unique linguistic
situation cause problems. Often, for didactic or linguistic reasons, the use of foreign software
is hardly meaningful in Luxembourgish education contexts. Some popular educational
software, such as TEO and the CD-ROMs mentioned above, have been nationally developed.
Otherwise, the ministry suggests the use of open software and the programming language
Logo, which allows adaptations to be made that suit specific learning situations.

TEACHER INITIAL AND IN-SERVICE TRAINING AND INFORMATION

The students at the national training institute for preschool and primary teachers, ISERP,
receive an initiation course in ICT in the first year of their studies. In the second and third
year, they are taught the pedagogical implications of ICT. Students who wish to become
secondary school teachers must first complete university studies of at least four years, most
of which take place abroad, since there is as yet no full university curriculum in Luxembourg.
Thereafter they undergo three years of initial training in Luxembourg. The initial training
is currently being reformed, with a strong emphasis on practical ICT-based pedagogical
training.

Each school year, several nationally organized in-service training courses on ICT are offered
for preschool, primary, and secondary teachers. Additional in-service teacher training can
be requested as part of the framework guiding local school projects. Furthermore, the new
projects funded within the framework of the ‘100M project’ (see above) focus substantially
on in-service teacher training. Participation in in-service training takes place on a voluntary
basis. For certain training activities, teachers receive compensation, either in the form of
reimbursements or exemptions. In addition to the information offered by CTE and
RESTENA, the ministry’s server <www.men.lu> allows teachers to access a great variety of
online information as well as diverse interactive exchange tools.

NEW ZEALAND

M. Chamberlain, S. May, and A. Buckley

The introduction of IT into education in New Zealand dates back to the early 1980s, and
has included the implementation of a number of government-funded or government-
supported initiatives, albeit on an ad hoc basis. These have involved pilot and research
studies, professional development programs, the trial provision of a help-desk, and a pilot
schools network. The government has also supported a number of IT initiatives, such as
distance learning projects in rural areas and interactive second language learning programs.
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In 1989, the administration of the education system underwent a major reorganization,
which saw much of the responsibility for school management devolved to individual schools
and their boards of trustees. As these large-scale administrative changes coincided with
major innovations in computer technology and information processing, the ability of
schools and boards of trustees to respond advantageously was variable.

The introduction of IT into New Zealand schools has essentially been uneven. While many
schools have been successful with their use of IT, other schools have not had access to
funding or expertise to integrate IT into their programs and administration.

CURRICULUM

The New Zealand Curriculum Framework (1993) sets out the policy for learning and
assessment in New Zealand schools. It states the principles that give direction to all teaching
and learning. The framework specifies seven essential learning areas: language and languages
(including English), mathematics, science, technology, social sciences, the arts, and health
and physical wellbeing. National curriculum statements describe achievement objectives
for each essential learning area, as well as providing the context for the development of
eight groupings of essential skills.?® The essential skills make both specific and general
references to the use of IT. For example, the information skills grouping includes the
statement that students will ‘use a range of information-retrieval and information-processing
technologies confidently and competently.

Technology, one of the seven essential learning areas, provides a specific setting for IT
education; the curriculum statement refers to seven areas of technological study, one of
which is information and communication technology. In this context, students are able to
learn about new technologies, how they work, their uses, and the social and ethical effects
of their use. The national curriculum statements for English (and for other language learning
areas), mathematics, science, social studies, and health and physical education also make
specific reference to the use of information technology to enhance learning. The use of IT
to enhance the learning and use of Maori language is also advocated.

INFRASTRUCTURE

In general, there has been no national policy on acquisition of computer hardware or
software. Instead, the purchase of hardware and software has been the responsibility of the
individual school. These school-level initiatives have resulted in considerable variations in
the amount and type of hardware (and software) and the effective use of IT in schools. The
acquisition of hardware (including maintenance and replacement of equipment) and
software has been influenced by such factors as the wealth of a community, and the expertise
within it, as well as the commitment and expertise of staff in schools.

More recently, the government has promoted schools’ participation in NetDay, a national
voluntary project that provides practical help for schools wanting to create local area

28 The essential skills, as outlined in The New Zealand Curriculum Framework, include communication skills, numeracy skills,
information skills, problem-solving skills, along with self-management and competitive skills, social and cooperative skills,
physical skills, and work and study skills.
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networks. As well, one of the current priorities under the Financial Assistance Scheme?® is
to assist with the cost of cabling for local area networks.

STAFF DEVELOPMENT

During the period 1993-1996, the focus of government support was in the area of
professional development. The main aim of the professional development programs was
to give teachers assistance to integrate IT into the classroom and across the curriculum. A
major government-funded professional development initiative, underway at the time SITES
was administered, was the Information Technology Professional Development (ITPD)
project, which has allowed schools or clusters of schools to organize and manage their own
training and development. At the time of writing, the government had signaled its intention
to fund this project beyond 1999.

ORGANIZATION AND SUPPORT

The National Administration Guidelines, one of the areas of the National Education
Guidelines,* set out the curriculum and administrative requirements with which boards
of trustees and principals are obliged to comply. Any school policy, including an IT policy,
is ultimately the responsibility of the board of trustees. Likewise, the individual board,
generally in conjunction with the principal and school staft, determines the degree to which
IT is used to support the organization and administration of the school. For example, the
board, through the principal and teachers, is required to ‘monitor student progress against
the national achievement objectives’. It is the responsibility of each school to choose the
means to meet this requirement.

RECENT DEVELOPMENTS

In October 1998, one month prior to SITES being administered in New Zealand, Interactive
Education: an information and communication technologies (ICT) strategy for schools was
announced by the government. This national strategy formally recognized the need for a
coordinated approach to support the use of ICT in schools in order to enhance teaching,
learning, and educational administration. The two focus areas of the strategy are (i) to
build an infrastructure to increase schools’ access to ICT, and (ii) to improve school capability
by providing professional development opportunities for principals and teachers.

The strategy contained four new initiatives:

1. An on-line resource center: This provides all schools with a mechanism for the delivery
of multimedia resources, including curriculum and administration resources, using the
Internet.

2. A computer recycling scheme: This initiative involves a national publicity scheme that
asks the corporate sector and local and central government departments to donate
computers that can be recycled and upgraded for schools. The scheme will also inform

29 This scheme was introduced in 1991 to provide schools with at least 50% of the funding for approved capital projects.

30 State and state-integrated schools are funded directly by government to ensure that the financial obligations (other than
salaries and major property costs) under the National Education Guidelines are met.
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schools about the availability of this equipment.

3. Principals First: This professional development program is designed specifically for
principals of schools. It aims to develop principals’ leadership skills in planning for the
use of IT in their schools. A planning and implementation guide will be developed that
contains practical advice on purchasing and maintaining IT for teaching, learning, and
school administration.

4. ICT Professional Development Schools Project: Twenty-three schools that were successfully
using ICT to enhance teaching and learning were contracted for up to three years to
provide professional development to schools within their own geographical areas. This
project involves just over 300 schools.

Additional government support for the 1998 ICT strategy was announced in May 1999. As
part of the government’s 1999/2000 budget for education, provision was made for a one-
off grant to support state and state-integrated schools in providing technical support to
maximize the implementation of the ICT strategy. Provision in the budget also was made
for additional (per student) funding in schools’ operational funding to assist with the
ongoing costs associated with the strategy.

NORWAY

A. Quale

SCHOOL SYSTEM

The basic school (that is, primary and lower secondary) is compulsory for students up to
age 16. Upper secondary school (for students aged 16-18) is not compulsory, but practically
the whole age cohort (around 98%) completes it. In 1998 around 3,000 basic schools were
registered in Norway, with almost 570,000 students enrolled, and there were around 500
upper secondary schools, with almost 165,000 students.

The primary school has seven grade levels; students start school at the age of six years.
Lower secondary school has three grade levels, with students starting at the age of 13. The
upper secondary school also has three grade levels, with students starting at the age of 16.
Upper secondary education is comprehensive, containing both academic and vocational
training. Vocational training is implemented in a combined system wherein the basic
training is supplied in the upper secondary school and the specialized technical training is
obtained through apprenticeships in industry.

POLICIES AND INTENTIONS

At the time of writing, the government’s plan of action was set out in ICT in Norwegian
Education: a plan for 1996—1999. This major policy document detailed the government’s
commitment to promote the use of ICT in education.

The plan begins with a general statement of intent: ‘It is the Government’s aim that the
Norwegian educational system should be among the best in the world in its academic
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standards and in the breadth of its recruitment.’ Its main points are summarized here:

1. General goal: Norwegian students, apprentices, teachers, and instructors in basic, upper
secondary, adult, and higher education are to become personal users of ICT—in their
learning, at work, and in their leisure time.

2. General framework: The plan covers the whole educational sector, from basic school to
university, and has as its aim the integration of ICT as an aid in ordinary teaching, in
order to promote better learning.

3. Implementation: The plan discusses the allocation of responsibilities, timetables for the
various measures to be taken, and the consequences for various actors in and around
the educational system. It is stipulated that detailed annual plans will be drawn up,
specifying the areas of effort to be addressed in that year. Within each area, the amount
of activity will be determined by annual budgets and resource allocation decisions, to
be made at the local (municipality and county) school authority level.

4. Teacher training and school development: It is an explicit goal to upgrade ICT competence
among teachers in basic and upper secondary schools. New curricula have been
implemented in pre-service teacher education, for both the primary and secondary
schools. A number of projects are being initiated and supported at the national and
local levels, in the areas of teacher training. These include:

— designing and implementing distance education ICT courses for teachers (to be given
over the Internet);

— establishing ‘teacher meeting places’ on the Internet, for discussion of didactic and
other issues of common interest;

— using the Internet (Web) as a data repository for information that can be used in the
teaching of school subjects—natural sciences, history, geography, languages, etc.;

— using standard software (word-processors, spreadsheets, etc.) in teaching;

— using standard software for general school development;

— upgrading competence in using ICT for project-oriented school activities;

— using ICT as a tool in teaching students with special educational needs;

— developing local school projects that promote ICT competence in teaching and
learning;

— developing educational software for use in various school subjects.

5. International cooperation in the use of ICT in education: The main focus of this goal is on
achieving some coordination between the Nordic countries (Norway, Sweden, Denmark,
Iceland, and Finland) given that these countries have a close linguistic, historical, and
cultural background. However, interaction and exchange of experiences also are sought
with other countries and international bodies, such as the European Union. In this
connection, priority is given to participation in the European Schoolnet and its use in
teaching.

6. Gender equity: This has long been a major issue of Norwegian educational policy. Several
projects have been implemented, addressing such questions as: How can more women
be attracted to higher studies in informatics? How do girls in the basic and upper
secondary schools actually use ICT in their own learning processes?
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7. Use of the Internet: In line with the general development of society, the plan attaches
great importance to making accessible to teachers and students the global networks and
the sources of information and contact they provide. Thus, the Norwegian School Net
was established. This contains educational content and a centrally maintained and
controlled web site for information about education. It also provides a national meeting-
place on the Internet for schools.

PRACTICES

A broad statistical survey was carried out in 1997. A short summary of some of the results
follows.

+ Virtually all computers available to students were PCs (that is, DOS/Windows).

+ Upper secondary schools had the most modern PCs, and primary schools had the least
modern.

+ The PC density among students (that is, the number of students per PC) was
approximately 22 in primary schools, 16 in lower secondary schools, and six in upper
secondary schools.

+ The PC density among students for upper secondary schools and combined primary/
lower secondary schools was highest in the three northern counties of Norway (Nordland,
Troms, and Finnmark), and lowest in the capital region (Oslo and Akershus counties).

+ In terms of PC density among students, the variations were greatest in the basic schools
and least in the upper secondary schools.

+ The PC density among teachers showed less geographical variation than the PC density
among students.

These results will, of course, have to be re-appraised in the light of data that have emerged
from SITES Module-1.

CURRICULA

In upper secondary education, ICT is a separate subject in the curriculum. In the ‘academic’
study track General and Business Studies, it forms (combined with basic economics) a
compulsory course of five hours per week, taken in the first year of the three-year program.
(A full-time school week is about 30 hours.) In the following two years, a total of four
elective courses are offered, each of five hours per week, in the area of computer science.
Two of these courses are in systems engineering, one in application programming, and one
in network administration. In addition, many of the vocational study tracks also offer ICT
courses, suitably adapted to their subject content profile. More importantly, the syllabuses
of virtually all other subjects explicitly state that ICT should be used in teaching.

ICT is not on the list of compulsory subjects in basic school education. However, many
lower secondary schools offer ICT as an elective course, usually in the form of an
introduction to standard software (word-processors, spreadsheets, etc.) or to the Internet
(email and information gathering on the Web). Here, too, the syllabuses of many of the
subjects explicitly require that ICT is part of the learning process.
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RUSSIAN FEDERATION

A. Lesnevsky

THE HISTORY AND CURRENT POLICY ON ICT IN EDUCATION

The history of computers in Russian schools begins at the end of the 1970s and is tied up
with the names of G. Zvenigorodsky and A. Ershov. Zvenigorodsky is the author of the
programming language ‘RAPIRA; designed especially for children, and Ershov is the author
of the approach that ‘programming is the second literacy’, which became the main principle
underlying the national paradigm regarding implementation of computers in schools. In
1984, the Politburo issued a resolution prescribing that ‘basics of informatics and computers’
become a subject in the national curriculum. In 1985, Grades 9-10 students all over the
Soviet Union started to learn this subject without computers. In 1985-1986, Soviet
enterprises started to produce 8-bits computers for schools. About 50% of Russian schools
are now equipped with these. At the beginning of the 1990s, large numbers of IBM-
compatible computers were bought for schools in Russia. This process started with the so-
called Gorbachov/Thatcher IBM project ‘Pilot Schools’

The Federal Plan for the Development of Education (1997) involves a two-phased
implementation of ICT in education: (i) the elaboration and implementation of innovative
educational technologies based on ICT; and (ii) the building of federal and regional
educational computer networks. The goals of the project in the field of ICT were formulated
in a rather abstract way and will be reformulated.

At present there is no federal budget for implementing ICT in education. However, plans
are underway to implement ICT at both the regional and school levels. The regional plans
usually relate to the regional budget, which is to be used for supplying schools with
computers and peripherals. The plans at the school level usually cover such ‘items’ as teacher
training and retraining, informatics courses, ICT in subject domains (for example, languages,
mathematics, natural science) and the use of Internet. Computers and related facilities for
schools frequently are bought by parents.

CURRICULUM

The use of ICT now focuses on one subject only—informatics. If a school has computers
and a teacher of informatics, or if it has access to computers in the special center, the subject
can be introduced in Grades 7-9 and can occupy two hours per week during one year.
(This subject sometimes is introduced from Grade 1 on.) Although a course in informatics
is optional at Grades 10-11, those schools with computers usually devote a good amount
of time to it.

TEACHER CERTIFICATION, TRAINING, AND ICT

To become a secondary school teacher, a person must undertake four or five years of formal
education at a teacher training institution, with specialization in one or two subjects and
teaching practice. Alternatively, he or she can graduate from university with some
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pedagogical courses. Teacher training presently is being transformed into a double-level
system corresponding to the Bachelor and Master degrees in education in other countries.

In the past, the level of a teacher’s qualification certification and his or her salary depended
not on professional skills but on his or her length of service (years of work as a teacher),
political views, and the evaluation of his or her work by the school administration. Teachers
had to participate in in-service training every five years. In 1993 the teacher attestation
system was changed. At present, it is based mainly on the evaluation of a teacher’s level of
professional mastership by specialists in the given subject domain. It is for this reason that
teachers, as a rule, are interested in developing their professional skills and in being involved
in in-service training, even though in-service training is no longer compulsory for teachers.
Furthermore, in-service teacher training is changing its orientation, from an emphasis on
subject content to an emphasis on student development. As a consequence, teachers are
better trained in active learning strategies (investigations, discussions, cooperative learning,
and the like) and in developing their students’ higher-order skills and critical thinking.
Training in this direction usually is provided without any connection to ICT and its use.

In-service training courses in the field of ICT focus mainly on how to teach informatics
and ICT itself. These courses are provided by institutions of retraining, which are well
equipped with computers and peripherals.

SINGAPORE

S. W. Teng and H. M. Yeo

In April 1997, Singapore launched a bold, ambitious plan to incorporate ICT into the school
curriculum. Called the Masterplan for IT in Education, the US$1.2B project provides a
national blueprint for the use of ICT in all schools and seeks to create an ICT-enriched
school environment for every child. The Masterplan is seen as integral to innovations in
the education system to meet the challenges of the 21st century. It is also seen as a key
strategy for producing a workforce of excellence for the future. Through ICT, the young
will be equipped with learning skills, creative thinking skills, and communication skills.

GOALS OF THE MASTERPLAN

The Masterplan contains four overarching goals:

1. To enhance linkages between the school and the world around it: Teachers and students
will communicate and collaborate with other institutions, enabling them to acquire
richer perspectives in an increasingly borderless world.

2. To generate innovative processes in education: Development of new teaching and learning
strategies will open new possibilities for curricula and assessment. Schools will be given
autonomy to deploy ICT resources flexibly. New school designs will seek to maximize
the potential of ICT in education.

3. To enhance creative thinking, life-long learning, and social responsibility: ICT-based learning
strategies will help to develop students’ ability to think flexibly and innovatively, to
cooperate with one another, and to make sound value judgements.
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To promote administrative and management excellence in the education system: ICT will
be used to promote greater efficiency in administration and communication, thereby
supporting more effective educational management.

Key Dimensions of Implementation

The implementation of the Masterplan involves four key dimensions:

1.
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Curriculum and assessment: Learning will shift toward a better balance between
acquisition of factual knowledge and mastery of concepts and skills. Students are
encouraged to engage in more active and independent learning. To facilitate the
development of such a learner-centered environment (supported by the availability of
technology and digital resources), a 10 to 30% reduction in curriculum content was
instituted toward the end of 1998. The active use of ICT has also been incorporated into
the revised syllabi of practically all subjects at all levels. The use of project work as a
form of assessment has also been incorporated so that students’ abilities to apply
information, to think, and to communicate can be incorporated into the overall
assessment modes.

. Learning resources: The current strategy is to buy ‘off-the-shelf’ multimedia courseware

titles and standard office application software. A system of convenient procurement to
help schools obtain software easily and on time is put in place, with a central clearinghouse
set up at the Ministry of Education. In areas where there is a lack of existing titles, the
Ministry of Education works with local and overseas publishers to develop and publish
new software. The Internet is an important resource; useful web sites are identified and
classified according to the curriculum structures. National licensing for online database
access also has been activated. A convenient one-stop Web-based access/service for
teachers, called the eduMALL, has been set up and is proving to be very popular with
them.

. Teacher development: An effective and continuous program for training teachers in the

purposeful use of ICT for teaching is central to the success of the Masterplan. Sixty
master teachers have been recruited to be ICT coaches to Singapore’s 24,000-strong
teaching force. These coaches fan out to schools to train and help teachers incorporate
ICT-facilitated learning strategies into their teaching practice. (The focus is on pedagogy
rather than technology.) Prior to this stage all teachers receive training in basic technical
skills such as word-processing and spreadsheet use. Pre-service teachers are required to
undergo compulsory courses to equip them with core skills in teaching with ICT.

. Physical and technological infrastructure: The Masterplan sets out, as a guideline for

schools, the following national standards for the ICT infrastructure:

— student:computer ratio of 2:1;

— students to have access to ICT and Internet in all learning areas in the school;

— teacher-computer ratio of 2:1;

— school-wide network, and all schools linked through Wide Area Network, eventually
enabling high-speed delivery of multimedia services on an island-wide basis.
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The Masterplan envisages that, by 2002, students will spend up to 30% of curriculum time
using ICT. Moreover, because the Masterplan is part of the national education policy, every
school will be expected to reach by 2002 the national standards of ICT provision that the
plan sets out. However, there is room for variance depending on the readiness of schools.
Hence, schools that are more advanced will be able to proceed at a faster pace.

SLOVENIA

B. Japelj and M. Trobec*

ICT POLICIES

The process of ‘informatization’ in Slovene schools began in the early 1970s at the level of
secondary education. The development of computer literacy of students initially focused
on the learning of programming in Fortran and later in Pascal. At the time, computer
science was introduced as a non-compulsory subject. At the primary level of education,
computer education was introduced in the mid-1980s in the form of learning and using
the Logo.

As part of the reform of the Slovene school system in 1980, computer education became
compulsory at the level of secondary education, where it was taught mostly by mathematics
and physics teachers and teachers of economics who had finished an additional one year of
computer science training. At present, computer science is a compulsory subject in the
first grade of secondary education (the ninth year of schooling), with the exception of a
few schools, where computer education is introduced in the second grade. The content of
the subject is adapted to the school program or track, but in general it comprises use of
basic computing tools and the Internet. The subject is taught as much as possible in special
computer laboratories that provide each student with access to a computer. In most of the
secondary schools, the computers in the computer laboratory are connected in a local
network. A computer technician who assists teachers of computer education classes takes
care of the hardware and software. However, a lack of such personnel sometimes requires
computer education teachers to take care of this equipment themselves. In elementary
schools, computer science remains non-compulsory, but students receive grades if they
decide to attend the course.

THE RO PROGRAM

In 1994 the six-year Computer Literacy Development program (RO) was launched at the
national level as a part of the new educational policy adopted by the Slovenian Parliament.
The RO program comprises activities that provide teacher training, hardware and software,
and the development of policies for the overall ‘informatization’ of the educational system.
The main purpose of the program is to raise the level of ‘informatization’ in Slovene schools
so as to promote a problem-solving approach to learning. Achieving this purpose requires
adherence to the following goals:

31 This section is based on: Skulj, T. (Ed) RO: the level of computer literacy in Slovenian education, 1994, 1995, 1996, and 1997,
Ministry of Education and Sport and National Education Institute, as well as internal materials of the RO (Computer Literacy
Development) program and the National Education Institute.

79



ICT and the Emerging Paradigm for Life-long Learning

+ qualifying teachers and students in the use of ICT;

+ standardizing computer-supported transmission of data between schools and other
Institutions;

+ unifying computer software used in schools for the purposes of teaching, administration,
and management;

+ equipping schools with up-to-date ICT;

+ enabling research and further development to encourage the introduction of new
information technologies into schools.

The RO project therefore includes training school personnel and purchasing basic sets of
programming tools and educational software, presentation hardware, and Internet access
equipment. The project also includes research projects.

Until 1999 approximately 22,000 teachers (3,750 kindergarten teachers, 7,821 elementary
school teachers, and 7,642 secondary school teachers), school principals, and other
educational workers at schools, kindergartens, and faculties attended seminars and training
on computer science and the use of ICT. The types of training available to them included:

+ Dbasic training, intended for all school staff who use ICT at their work;
+ didactic-methodological training for teachers who use computers in their lessons;

+ specialized seminars for ICT coordinators at schools and persons who are part of the
RO program as lecturers or assistants;

+ training for school administration.

In percentages, 42% of the seminars involved lesson planning, 25% working with Windows
and word-processing, 9% processing school records, 7% computer communications/
Internet, and 5% graphic design and using computers for technical subjects. The remaining
12% encompassed a variety of other seminars.

Software

The RO program also makes sure that schools use legal software by providing them with
licensed ‘basic software baskets’ containing the operating system and software for word-
processing, tables and databases, drawing and computer graphics, Internet access, and
computer programming. Teachers at home can also use most of the software for educational
purposes. The didactic software is distributed for use in:

+ nursery schools, to help educators at their work;

+ special-needs schools as technical aids for general skill and coordination exercises, and
for mother tongue, science, and social science lessons;

+ primary schools in the first four years for crafts, arts, mother tongue, English language,
geography, biology, mathematics, etc.;

+ secondary schools for the areas of wood-working, building, textile and leather, glass
industry, marine engineering, electronic engineering, medicine, economics, and trade.
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Schools use the software according to their needs and preferences. So-called focus schools
of the RO program test the software and recommend its suitability for the educational
process.

Hardware

In regard to hardware, all elementary and secondary schools (a total of 584 schools) and
other educational institutions have been equipped with computers and additions such as
printers, plotters, scanners, modems, CD-ROM drives, digital cameras, LCD displays, and
the like. In the first year of the program, priority was given to equipping computer
laboratories and providing equipment for teachers, but, in general, the computer hardware
that has been distributed includes:

+ a computer laboratory containing 12 (elementary schools) or 16 (secondary schools)
personal computers linked into a local network, laser and color printers, modem, and
CD-ROM drives;

+ computer equipment for the library (personal computer, laser printer, optic bar-code
reader, modem, CD-ROM drive);

+ apersonal computer and laser printer for the staff room;

+ computer equipment for educators in kindergartens (personal computer, color printer);
+ computer equipment for designing materials;

+ a computer for each teacher and school principal;

+ servers supporting computer networks;

+ presentation hardware (personal computer, LCD display, overhead projector);

+ multimedia computers;

+ computer equipment for children with special needs.

For some schools, the Ministry of Education and Sport has met the entire cost of computer
hardware. Other schools have contributed 20 to 50% of the entire value.

Internet

Internet access for schools is provided by the public institute known as the Academic
Research Network of Slovenia (ARNES). Access is provided to all members of school staff
and to students who use the Internet for educational purposes. Students are granted Internet
access if their parents agree to this, and the school provides a mentoring teacher. Internet
services are provided free of charge, although the schools are required to cover the costs of
telephone lines or rent for hired lines. Schools are systematically joining the Internet and
are being encouraged to showcase their activities (for example, through contests for the
best home page), to take part in virtual conferences, and to join national and international
educational projects.

The RO program supports research and development activities that promote computer
literacy in schools. These activities include developing multimedia teaching aids, teaching
on the basis of visually supported interactive learning processes, using networks for school
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purposes, developing artificial intelligence to support educational processes, and developing
methodologies for ICT-supported teaching and learning. These fundamental tasks are all
necessary for the successful implementation of the RO program and for undertaking
tendered projects for the production of multimedia programs and materials.

The program has also established cooperative enterprises with two international
associations, introduced multimedia technology into schools, and included the subject of
multimedia teaching aids into the curriculum of one of the two Slovene faculties of
education. Furthermore, it has developed an expert system named Talent. The aim of this
system is primarily to direct students into individual sports, but it is also designed to
recognize talented students in other areas and to help them decide about future areas of
study and careers.

Another area of the RO program relates to the use of ICT for educational administration
purposes. School managers and administration quarters have been equipped with ICT
(including Internet access) for the purposes of:

+ school management;

+ administrative work;

+ accounting and book-keeping;

+ maintaining the school database;

+ managing school meals;

+ the school counseling service;

+ designing school timetables.

The aim of the RO program is to raise the level of ICT in the Slovene educational system
and thus contribute to more efficient, modern, creative, and friendly schools. To achieve
this, ICT must be integrated strongly into the curricula, and the software and hardware in
schools must be used in ways that will achieve these objectives. A particularly important
part of this process will be ongoing critical assessment of the RO program within schools.

SOUTH AFRICA

A. Muller

HISTORY

The use of computers in schools commenced in the early 1980s. The national and provincial
departments of education responded with policy initiatives to ensure developments at the
grassroots level. Computers initially were used in school administration, in particular the
scheduling of timetables and the keeping of student records. Computers also were used for
recording examination marks and generating school reports. Gradually, as education
departments, private companies, and private individuals developed computer courseware
(for mathematics especially), the potential of computers to benefit learning and instruction
became more visible. At the time, many workshops and conferences organized by
educational stakeholders were devoted to advocating the use of computers in learning and
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instruction, with particular attention focused on the planning processes educational
institutions could employ to acquire computers suitable to their institutional and learner
needs. Many schools, both public and private, and especially special education schools,
responded, the latter viewing the computer as a new occupational field that would improve
the employability of their students.

PRESENT SITUATION

The current emphasis in policy relates the use of technology to issues such as equity and
redress in an effort to ameliorate some of the educational legacies of the apartheid era. As
South Africa devotes some 6 to 7% of GDP and some 22% of national budget to education,
it is difficult for education authorities to access more funding from the national education
budget of some R47B (approximately US$7B) for the use of technology in education and
training. Although provincial education departments do make provision in their budgets
for the acquisition of different technologies, budgets do not permit, for example, the large-
scale purchase of computers for learning and instruction. In that respect, the role of the
parent and consequently of school-governing bodies to fundraise for the purchase of
computers has been a necessity, but this situation does raise equity, redress, and access
concerns, as previous disparities (such as urban-rural, ‘haves/have-nots’) can be perpetuated.

In 1995/1996 a major survey was done by a consortium that included the Human Sciences
Research Council (HSRC) and the so-called Register of School Needs Survey. Amongst
other activities, the technology products that are used at schools were recorded and captured
on the HSRC education database. The database indicates that some 10% of schools have
access to computers. These schools include those that previously were dominantly white as
well as, to a lesser extent, those that were previously black. A number of schools have, of
course, very few computers, and these tend to be used for school administration purposes
rather than learning and instruction. Other schools are quite well provided for, with the
computers in these schools very definitely used for learning and instruction.

Recently, much attention (in the popular press, publishing houses, ICT publications,
educator circles, and education departments) has focused on the Internet and the World
Wide Web, which have become big news in the education and training sectors. A number
of national initiatives, one by the Foundation of Research Development (recently
transformed into the National Research Foundation) and one by Telkom (the national
provider of telecommunications services), have focused on connecting schools to the
Internet. The above statistic regarding the penetration rate of computers in schools has
therefore already shifted. At the time of writing, the Register of School Needs Survey was to
be repeated during 1999, bringing a much-needed update of the changes that have taken
place in schools since 1996, most notably the acquisition of and access to computers and
the Internet.

Opverall, when viewing the South African data collected for SITES Module-1, it would appear
that the experiences of the computer-using schools regarding the use of computers in
learning and instruction are not that different from those of the international community.
The key phrase here is, of course, ‘computer-using schools’, as it must constantly be borne
in mind that no more than 10% of South African schools have access to computers.
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CURRENT ICT-RELATED POLICIES

During 1996 a ministerial committee, which had been given the task of developing policy
around the implementation of technology in South African schools, prepared a report
entitled Technology-enhanced Learning Initiatives in South Africa: a strategic plan. This
document still constitutes the broad policy framework for the implementation of technology
in education and training systems but has not yet become official ICT policy published in,
for example, a white paper. The goals, values, and principles of the new education and
training system (referring, of course, to the education system of post-1994 and the change
in the political dispensation) are summarized in the report* as follows:

+ acommitment to providing access to quality education, and a right to basic education
as enshrined in the Bill of Rights;

+ acommitment to developing the full potential of South Africa’s people for their active
participation in all processes of a democratic society and their contribution to the
economic growth and development of the country;

+ redressing imbalances of the past through the implementation of new teaching and
learning strategies for the effective and flexible delivery of services within various learning
contexts and through the equitable distribution of technological and other resources;

+ implementing learner-centered and outcomes-based approaches to education and
training in order to achieve quality learning based on recognized national standards;

+ enabling all people to value, have access to, and succeed in life-long education and
training;

+ developing a problem-solving and creative environment in which new technologies are
harnessed to produce knowledge, products, and services;

+ integrating technology into the strategies intended to reach these goals so as to advance
South Africa’s ability to harness new technologies in its growth and development. (p11)

The Center for Educational Technology and Distance Education of the national Department
of Education sees itself as enhancing and supporting the work in the general, further, and
higher education sectors. Within the context of a policy framework, intervention strategies
are foreseen that include:

+ providing guidelines as to appropriate hardware, applicable technologies, and the
necessary infrastructure;

+ developing learning materials, courseware, and programs;
+ determining educator development and training strategies;
+ defining and advocating appropriate methodologies and approaches;

+ proposing venues (for example, learning centers) and institutions to extend the current
formal education and training infrastructure.

Much is made in the ministerial committee report of the capacity of ICT to act as a
dissemination channel for learning materials, and recognition is given to the role that
broadcasting can play (due to the more attractive economies of scale that can be achieved).

32 Department of Education (1997) Technology-enhanced Learning Initiatives in South Africa: a strategic plan. Discussion document
prepared for the directorate. Pretoria: National Center for Educational Technology and Distance Education,
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However, the main emphasis of the report is that ‘Ultimately the outcomes of the
transformation process will be measured against the achievement of four key criteria: equity,
access, redress, and quality’ (p11).

THAILAND

P. Waitayangkoon

STRUCTURE AND NATURE OF THE EDUCATIONAL SYSTEM

The current educational system covers preschool, primary, secondary, and higher education.
Preschool education is optional for children between three to five years of age. A six-year
primary education is compulsory for children between six and 11 years of age. Secondary
education comprises a three-year lower-secondary stage and a three-year upper-secondary
stage for students between 12 to 14 and 15 to 17 years respectively. Higher education
comprises three levels: below Bachelor’s degree, Bachelor’s degree, and graduate.

Education at the school levels is mainly under the responsibility of the Ministry of Education.
Both the public and private sectors are involved in the organizational aspects of education.
Private schools are supervised by the Office of Private Education Commission, while public
schools are, for the most part, under the control of the Department of General Education.
The Department of Curriculum and Instruction Development is responsible for developing
the primary and secondary school curricula in most subject areas. The Institute for the
Promotion of Teaching Science and Technology is responsible for developing science,
mathematics, and technology curricula at all school levels.

The major source of funding in education comes from the government budget. In 1998 the
budget appropriated for education was about 25.2% of the national budget, which is
equivalent to 3.5% of the GDP. Of this amount, 44.2% had been allocated to pre-primary
and primary education, and 24.9% to secondary education.”

ICT IN EDUCATION: POLICIES AND PRACTICES

Education is provided in accordance with the 1992 National Scheme of Education and the
Eighth National Education Development Plan (1997-2001). Policies regarding the use of
ICT in education are clearly stated in the Ministry of Education’s IT Masterplan, the eighth
plan of which calls for information technology to be used as an integral tool of education
and training at all levels, and for teachers and students to learn about and use IT.

The SchoolNet Project (which is one of the IT projects initiated by the National Electronics
and Computer Technology Center (NECTEC), Ministry of Science, Technology and
Environment, in collaboration with the Ministry of Education and private sectors) affects
the use of Internet in education. This project started in 1995 to extend Internet services to
secondary schools. The Golden Jubilee Network Project is another project that stimulates
the use of Internet in education. Initiated in 1996/1997 by NECTEC as a tribute to His

33 Office of the National Educational Commission, Office of the Prime Minister (1998) Education in Thailand 1998. Bangkok:
Amarin Printing and Publishing.
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Majesty the King on the 50th anniversary of his accession to the throne, the project provides
massive educational content in the Thai language on the Web. It also, through a unique
network, allows the public throughout Thailand to access this material. The network was
extended in 1998 to allow schools to access the Internet without requiring a long-distance
phone call to Bangkok, providing a great opportunity for schools to begin utilizing the
Internet in their libraries, classrooms, and laboratories. As of April 1999, more than 850
schools were using SchoolNet services, with more than 200 schools running their own web
sites.”

The computer curriculum has been implemented in schools as elective courses in the area
of vocational education of the lower and upper secondary school curricula. The second
revision of lower secondary courses and the third revision of upper secondary courses
were implemented in schools in December 1997. Six courses exist for lower secondary

>

students: ‘introduction to computers and information technology, ‘introduction to
computer applications’, ‘introduction to database management’, ‘introduction to
programming concepts, ‘graphics and computer presentation’, and ‘computer creativity’
Upper secondary students can accommodate their interests by selecting from among 11
courses: ‘computer and information technology’ ‘electronic spreadsheet’, ‘database
management’, ‘computer applications and word-processing), ‘advanced computer’,
‘multimedia presentation, ‘programming I, ‘programming I, ‘introduction to computer
architecture’, ‘data communications and computer network’, and ‘computer projects’. Each
course earns students two units (comprising four periods of instruction per week per
semester).

Much effort has been made to implement the above courses as the core subjects to promote
ICT literacy in all students. However, this effort has been stymied by the lack of necessary
resources—computer personnel, hardware and software, and funding. Moreover, the lack
of Thai educational software inhibits the use of computers in many subject areas.
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CHAPTER 3
CURRICULUM AND PEDAGOGY

W. . Pelgrum (University of Twente)

This chapter offers a description of ICT-related curriculum indicators. Distinctions are
made between the objectives of schools, the prevailing pedagogical orientation, and the
ICT-related learning opportunities that are offered to students. The results of first
analyses of the collected information are presented at the end of this chapter.

INTRODUCTION

An educational system can be conceived as consisting of sub-systems that exist at different
organizational levels:

+ macro-level: the (administrative and political) system of a country or state that is
responsible for the overall organization;

« meso-level: the school and the classroom;

» micro-level: the student.

At each level, decisions about educational goals and facilities are taken by (and/or influenced
by) different groups of actors. At the school level, for example, these people include the
school board, the principal, members of the subject-matter department, and the teacher.
External influences may be exerted by, for example, business and industry or parents. The
output of a sub-system at a certain level forms the input for the sub-system on the next
level. For example, the output at the macro-level may consist of policies, intentions, and
plans of governments, laid down in official documents, or existing as shared conceptions
of what is expected from schools. These, in turn, form the input for schools, while the
output at this level consists of the activities and the practices in the classrooms, the time
allocations, and the ICT-related instructional practices of teachers. This input at the micro-
level results in the realization of learning activities undertaken by students and the associated
outcomes, for instance, the competencies and attitudes of students.

In order to describe curricula in a cross-national, comparative way, the IEA for a long time
has made a distinction between the intended, implemented, and attained curriculum (see,
for instance, Robitaille & Garden, 1989; Pelgrum & Plomp, 1993). These different
perspectives (or manifestations of curricula) can be characterized as follows:

+ The intended curriculum refers to the curriculum plans (at the macro-level), which may
be set out in official documents or which may exist as shared conceptions of what
constitutes important curriculum content.

+ The implemented curriculum (at the meso-level) consists of the content, time allocations,
instructional strategies, and so on that teachers actually realize in their lessons.

+ The attained curriculum (at the micro-level) is defined as the competencies and attitudes
of students that occur as a result of teaching and learning.
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The school survey part' of SITES Module-1 made a distinction between:

*  School-intended curriculum: This is the curriculum that schools intend to realize. It can
be described in terms of, for instance, ICT-related objectives, achievement targets, and
intended educational processes (instructional processes, role of teachers, evaluation
procedures).

+ Implemented curriculum: This is made up of perceptions of school principals of the
educational processes that take place at the teacher and student levels. It can be described
in terms of the learning opportunities offered to students.

For SITES Module-1 (which was a survey at the school level) it was seen as appropriate to
collect data regarding the school-intended curriculum from school principals because one
would expect these respondents to be well informed about their respective schools’ intentions
and plans. An attempt was also made in SITES Module-1 to collect estimates from school
principals about the implemented curriculum.? In a full-scale IEA study, teachers and
students usually provide such estimates. Therefore, it should be noted that estimates from
school principals are likely to be more questionable in terms of reliability and validity than
are answers to questions, which are related to the objectives of the school.

As afollow-on to the presentation of the overall framework for SITES Module-1 in Chapter
1, the more detailed framework for distinguishing and describing ICT-related curriculum
indicators is shown in Figure 3.1.

ICT-related instructional
objectives

! I

|CT-related learning outcome expectations and learning opportunities

Pedagogical practice
paradigm

Figure 3.1 Framework for indicators of the curriculum and ICT.

The pedagogical paradigm of schools refers to emerging versus traditionally important
pedagogical practices. A description of the extent to which schools have implemented
practices that are related to each of these paradigms may offer important contextual
information for understanding the ICT-related objectives and practices of schools.

In the following sections, each of the areas from Figure 3.1 is further defined in terms of
questionnaire operationalizations and the indicators that were constructed on the basis of
these questionnaires.

1 See Plomp, Law, Quale, and Anderson (in preparation) for information about the national context of ICT in education.

2 During the preparatory phase of SITES Module-1, participants collectively agreed that school principals would not be able to
provide reliable estimates of learning outcomes of students.
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Before summarizing the statistics regarding the curriculum indicators, we should point
out that, at this stage of SITES, one needs to be cautious with regard to the interpretation
of the indicators of pedagogical paradigms. These indicators seem to have face validity,
and factor analyses showed the empirical tenability of the distinction between the emerging
and traditionally important practices. However, the construct validity of these indicators
has not yet been investigated in depth. Therefore it is not known yet if, for example, the
indicator of emerging pedagogical practices really reflects the extent to which schools have
implemented a curriculum that is focused on student-centered, active, and autonomous
learning.

PEDAGOGICAL PRACTICE PARADIGM

To investigate the extent to which schools had adopted particular pedagogical practices, a
list of statements was used that had originally been developed by a Dutch research team
involved in national monitoring of ICT in the Netherlands (see ten Brummelhuis, 1999).
These statements as well as the stem of the related question are shown in Table 3.1.° For a
full description of the question from which this list is extracted, see Appendix C, Principal
Questionnaire, question number 7.

Table 3.1 Question and statements about the presence of pedagogical practices in the schools

To what extent is each of the following aspects of teaching and learning present in your
school?

(Answer alternatives were ‘not at all’ ‘to some extent’, ‘a lot’.)

1. Students developing abilities to undertake independent learning

2. Providing weaker students with additional instruction

&

Organizing teaching and learning so that differences in entrance level, learning
pace, and learning route are taken into account

Students learning to search for information, process data, and present information
The emphasis in learning is on the development of skills

Students working on the same learning materials at the same pace and/or sequence
Teachers keeping track of all student activities and progress

Students being largely responsible for controlling their own learning progress

© »® N o U os

Students learning and/or working during lessons at their own pace
10. Students involved in cooperative and/or project-based learning

11. Students determining for themselves when to take a test

12. Students learning by doing

13. Combining parts of school subjects with one another (multidisciplinary approach)

3 The stem of the question that was used in the Netherlands is different from the one used in SITES Module-1. The Dutch
version asked respondents to rate the importance of each aspect in relation to the educational objectives of the school.
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Appendix F (Tables F.1.1-F.1.3) contains tables showing, for each educational level, the
percentages of students whose principals indicated that each of these practices was present
‘alot’ in the school.

A number of items in the list in Table 3.1 were seen as clear manifestations of the emerging
practices (for example, items 1, 8, 9, and 10), while others were seen as reflecting the
traditionally important practices (for example, items 5, 6, and 8). The researchers
participating in SITES Module-1 found it not so easy to reach consensus on the practice
orientations to which they should allocate the remaining statements. It therefore was decided
to investigate this matter further via empirical analyses. These analyses (for further details,
see Appendix E) provided substantial evidence that statements 1, 2, 3, 4, 8, 9, 10, and 13
could be interpreted as reflecting emerging practices, while statements 5, 6, and 7 could be
combined into an indicator of traditionally important practices.

The box plots in Figure 3.2 provide a condensed summary of the median values per country
and dispersion within countries of indicators on the emerging and the traditionally
important practices. Tables E1.1- F.1.3 present the average values (and associated standard
errors) per country and educational level for each of these indicators.
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Table 1.2).

Figure 3.2 (contd. from previous page) Box plots of indicators concerning the emerging and
traditionally important pedagogical practices paradigm for primary, lower secondary, and upper
secondary education.

91



ICT and the Emerging Paradigm for Life-long Learning

A general observation from Figure 3.2 is that the indicators vary quite substantially between
as well as within countries.

Figure 3.2 shows that at the primary level the highest values on the emerging practices
indicator were evident in Canada, Cyprus, New Zealand, and Norway. The lowest medians
on this indicator were observed in China Hong Kong and Japan. The values for the
traditionally important practices were (statistically) higher than or equaled the values for
the emerging practices, except in New Zealand and Norway (these comparisons can most
quickly be inspected in the last two columns of Tables E.1.1-F.1.3 in Appendix F).

Figure 3.2 reveals that for lower secondary education in some countries (especially Denmark,
Hungary, and Norway), the presence of learning activities associated with the emerging
practices was relatively high when compared with other countries. Relatively low median
values on this indicator were observed particularly for China Hong Kong and Japan. The
median values for the traditionally important practices were higher than or equaled the
emerging practices, except in Denmark, Hungary, Norway, and Slovenia (see Table F.1.2).

At the upper secondary level it appeared that the average score for the emerging practices
was highest in Canada, Chinese Taipei, Cyprus, Latvia, Norway, and Singapore. It was lowest
in China Hong Kong and Japan. The values for the traditionally important practices were
significantly higher or equaled the emergent practices, except in Iceland, Latvia, and Norway.

It was mentioned in Chapter 1 that a currently widely held belief is that the implementation
of emerging pedagogical practices may be facilitated by applying ICT. A possible hypothesis
that may be derived from this belief is that schools that have used ICT for a large number
of years may have higher scores on the emerging pedagogical practices indicator than schools
that had started only relatively recently. Conversely, this trend should not be expected for
the traditionally important practices. The breakdown* (as shown in Figure 3.3) does not
lend strong support to these hypotheses: both practice orientations tend to co-vary in a
similar way with the number of years that ICT had been applied in the schools.

ICT-RELATED INSTRUCTIONAL OBJECTIVES

In order to acquire estimates of the [CT-related learning objectives that schools had adopted,
the school principals were asked two questions (see Table 3.2). The first concerned the
goals that were important in determining the current use of ICT in the schools. The second
dealt with the adoption by schools of ICT-related policy goals on aspects of instruction
(teaching and/or learning). Tables F.2.1-F.2.3 present the percentages of students at schools
where the A-items and B-items were answered with respectively ‘very important’ and ‘yes’

Tables E2.1-F.2.3 in Appendix F reveal that, especially in secondary education, the ‘very
important’ goals (the A-items) were, amongst others, increasing interest in learning, promoting
independent and active learning, and preparing students for future jobs. The following

4 The breakdown in Figure 3.3 is based on pooled data for lower secondary schools from all countries. Weights were applied to
ensure that each country had the same weight.
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Figure 3.3 Breakdown of indicators of the emerging and traditionally important paradigm with
regard to number of years that schools at different educational levels had been using ICT for

instructional purposes. (contd. on page 94)
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Figure 3.3 (contd. from previous page) Breakdown of indicators of the emerging and traditionally
important paradigm with regard to number of years that schools at different educational levels
had been using ICT for instructional purposes.

observations can be made in regard to the B-items’ (as highlighted in the Appendix F
tables).

Primary Education

+ InCanada, Finland, Iceland, New Zealand, Norway, and Singapore, a very high percentage
of students were at schools that were striving to make computers available to every
classroom. This situation was evident to a much lesser extent in Italy and Japan.

+ Almost all students were in schools that had adopted the objective that teachers use
computers in their instructional practice. However, in Chinese Taipei and Cyprus more
than a quarter of the students were in schools that indicated this was not the case.

* More than three-quarters of students attended schools in which the objective was adopted
to use software for students with learning problems. These percentages were lower in
China Hong Kong, Chinese Taipei, Japan, and Slovenia.

5 A comparison of these results with those from the ICT-monitor in the Netherlands (ten Brummelhuis, 1999) indicates that the
percentages for items B1 to B5 were very high (above 80%) for primary education. The objectives of email use by students and
the use of external databases were both about 35%. The percentages for lower secondary education in the Netherlands relating
to items B1 to B5 were respectively 51%, 96%, 87%, 88%, and 93%. The objective of using external databases (B7) had a high
percentage (81%).
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+ Encouraging independent learning as well as using computers as supportive learning
aids were objectives for the majority of students in most countries, but this was the case

to a lesser extent in Italy and Japan.

+ The objectives of email use by students and the use of external databases were adopted
for a substantive majority of students attending schools in Finland, Iceland, New Zealand,
and Slovenia. In these countries, also, relatively high percentages of students attended

schools that had adopted the objective of cooperation with other schools in the area of
computers.

Table 3.2 Questions and statements about ICT-related instructional objectives of schools

A. How important was each of the following goals in determining how computers are

now used at your school?

Answer options: ‘not important, ‘important, ‘very important.

0 NN N U s W

. To prepare students for future jobs

. To improve student achievement

. To promote active learning strategies

. To individualize student learning experiences

. To encourage more cooperative and project-based learning

. To develop student independence and responsibility for own learning
. To give students drill and practice exercises

. To make the learning process more interesting

B. The following statements concern the use of computers in different aspects.

1) Is this a policy goal in your school?

Answer options: ‘no; ‘yes’

1. One or more computers available in every classroom

2. Teachers use computers in their instructional practice
3.
4

. Encouraging students’ learning on their own with the computer/encouraging

Using software for students with learning problems

independent learning with the aid of computers

. Students using computers as supportive learning aids (e.g. searching, analyzing,

and presenting information)

6. Students use email

7. Students access external databases via the Internet/ WWW

8. Cooperation with other schools in the area of computers
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Lower Secondary Education

+ In Finland, Iceland, and Luxembourg a relatively high percentage of students were in
schools that were striving to make computers available to every classroom. This objective
was evident only for a low percentage of students in Cypriot, Czech Republican, Japanese,
and Thai lower secondary schools.

+ Almost all students attended schools that had adopted the objective that teachers use
computers in their instructional practice. The exceptions were Cyprus and the Russian
Federation.

+ The objective to use software for students with learning problems was adopted by most
schools in some countries (for example, Iceland, Norway, and others), but was rarely
evident in other countries (for example, Cyprus, Japan, and Thailand).

+ Encouraging independent learning as well as using computers as supportive learning
aids were objectives for the majority of students in all countries except the Russian
Federation.

+ Large differences existed between countries in terms of percentages of students attending
schools that had adopted objectives with regard to communication (items B6, B7, and
B8).

Upper Secondary Education

+ Placing computers in classrooms was a widely adopted goal in (especially) Iceland,
Luxembourg, Singapore, and the Slovak Republic. This goal was evident to a much lesser
extent in the Czech Republic and Japan.

+ Except for the Slovak Republic and the Russian Federation, most students attended
schools that had adopted the goal that teachers use computers in their instruction.

+ In some countries almost all students attended schools that had adopted the goals that
students should use email (for example, Chinese Taipei, Iceland, Singapore, Slovenia),
while in other countries this was the case for only a minority of students (for example,
Belgium-French, Japan, and the Slovak Republic).

The goal statements listed in Table 3.2 contain objectives that may be qualified as emerging
versus traditionally important. It was hypothesized that A3, A4, A5, A6, B4, B5, and B8
might be combined into an indicator of emerging objectives, while A1, A2, and A7 would
manifest traditionally important objectives. From reliability analyses it appears that the
hypothesized scale was moderately acceptable only for an indicator of emerging objectives
comprising items A3, A4, A5, and A6 (the alpha on pooled country data varied for the
different populations between .68 and .71). The reliability for a scale comprising items A1,
A2, and A7 was unsatisfactory (between .41 and .46 for the pooled data set). However,
further analyses showed quite plausible patterns when the co-variation® between the
pedagogical practice indicators (from the previous section) and the objective indicators
was examined for lower secondary education (see Figure 3.4).

6 Co-variation between two variables means that low and high values on one variable tend to be associated with respectively low
and high values on the other variable.

96



Curriculum and Pedagogy

%
70

6s ‘//.//.
/

60

55

———

45

40 ‘
Low Medium High
Emerging objectives indicator
%
70
o /-

60 /
/

50

45

40 ; ;
Low Medium High

Traditionally important objectives indicator

—4— Emerging practices —l—  Traditionally important practices
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score-levels on indicators of objectives (regarding the emerging and traditionally important
paradigm) for lower secondary education.
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Figure 3.4 provides a slight indication that the emerging and traditional ICT-related objective
indicators co-vary differently with indicators of the emerging and traditionally important
pedagogical practices. These measures may still be worth considering even though they
may offer pictures analogous to viewing a scene through distorted lenses.

Figure 3.5 contains the box plots for the indicators of emerging and traditionally important
ICT-related objectives for all three educational levels. It shows that emerging ICT-related
objectives had been adopted to a high degree in, for example, Israel and Singapore but to a
lesser extent in Japan. The plots also illustrate that a high variation existed between schools.
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Figure 3.5 Box plots of indicators concerning the emerging and traditionally important objectives
for primary, lower secondary, and upper secondary education. (contd. on page 99)
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Notes: Boxes range from 25% lowest to 75% highest value; the horizontal line in the boxes represents the median;
tiles show values for 10% and 90% of the cases. *: country did not satisfy all sampling criteria (see Chapter 1,
Table 1.2).

Figure 3.5 (contd. from previous page) Box plots of indicators concerning the emerging and
traditionally important objectives for primary, lower secondary, and upper secondary education.
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With regard to expectations regarding the outcomes of learning about ICT, school principals
were requested to indicate, on the basis of the school’s objectives, which of the following
skills students should have acquired by the time they had reached the end of the target
grade:

. Operating a computer (saving files, printing, keyboarding)

. Writing documents with a word-processor (typing, editing, layout)

. Making illustrations with graphical programs

. Calculating with spreadsheet programs (sheet creation, using formulas)
. Writing simple programs (in e.g. Logo, Pascal)

Communicating via email with teachers and other students

. Sending, searching for, and using electronic forms of information
Other

® NS U A WD~

Tables 3.3.1-3.3.3 contain the percentages of students at schools where principals checked
each of the items in this list. The tables also contain the percentages of the total number of
items that were checked (these were averaged across the schools for each country).

A word of caution is necessary here. Table 1.2 (in Chapter 1) shows that the target grade
definitions differed slightly between countries. It is not known to what extent these
differences may have led to flaws in the comparisons.

It is evident from Table 3.3.1 (primary education) that most principals considered it
important for students to learn to operate a computer, although this was the case to a
somewhat lesser extent for principals in China Hong Kong and Japan. Word-processing
was also a target for a substantial majority of students in most countries, except for China
Hong Kong, Chinese Taipei, Iceland, Japan, and Slovenia. The other competencies showed
a much more heterogeneous picture across countries. For example, in New Zealand the
target of students learning how to make illustrations with graphical programs was considered
important for about three-quarters of the students, while this was the case for only 10% of
the students in Norway’s primary schools. This variation can also be observed for skills
regarding communications and the use of electronic information. Communication via
email, for example, was expected from more than 50% of the students in New Zealand, but
from 10% or less of the students in Iceland. The overall index in Table 3.3.1 indicates that
the highest expectations with regard to ICT skills of students were observed in Canada,
New Zealand, and Singapore, while the lowest figures were obtained for China Hong Kong,
Iceland, Japan, Norway, and Slovenia.

Table 3.3.2 reveals that in most countries at the lower secondary level principals expected
students to learn to operate a computer. However, this expectation was evident for only
50% or less of the students in the Russian Federation and Slovenia. A possible explanation
for this observation (which was confirmed by the Slovenian research team) is that low